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“,...just drive straight ahead 
for 37,681 miles” 


ALMosT everywhere you travel across 
this land of ours, you roll over beauti- 


ful wide, straight, smooth roads. A mag- 


nificent plan of interstate highways, the 


greatest road program in American his- 


tory, is taking form at the rate of 700 
million dollars worth of construction per 


year. 
37,681 miles of swell driving . . . direct 
travel from any part of the country to 


any other part... routes north and south, 


east and west, and diagonal routes as well 


... big highways directly serving practi- 
cally all cities of 50,000 population or 


more. 

This is part of the better America that 
our generation is building. It’s taking 
plenty of brains. Plenty of man power. 
Lots of cement. And lots of Steel. 

It’s a job that’s far from finished, 


though. And it’s going to call for an even 
greater supply of each of these commodi- 


ties. Trained engineers must plan and 
build the highways of the future. And the 
talents of countless other skilled men will 


go into the manufacture of the cement 


and steel for the job. 


Knowing that progress depends on 
people, United States Steel is looking 
ahead. Promising young men, training for 


careers in the steel industry, are daily 


tackling problems and developing ideas 


which will create new steels and new uses 


of steel for better living. The achieve- 


ments of these young men not only help 


keep United States Steel in the vanguard 


of the industry but provide opportunity 


for building fundamental qualifications 


for leadership. 


AMERICAN BRIDGE COMPANY » AMERICAN STEEL & WIRE COMPANY + CARNEGIE-ILLINOIS STEEL CORPORATION » COLUMBIA STEEL COMPANY 
H.C. FRICK COKE AND ASSOCIATED COMPANIES - GENEVA STEEL COMPANY ~- GERRARD STEEL STRAPPING COMPANY 
MICHIGAN LIMESTONE & CHEMICAL COMPANY - NATIONAL TUBE COMPANY - OIL WELL SUPPLY COMPANY - OLIVER IRON MINING COMPANY 
PITTSBURGH LIMESTONE CORPORATION ~- PITTSBURGH STEAMSHIP COMPANY ~- TENNESSEE COAL, IRON & RAILROAD COMPANY 
UNITED STATES STEEL EXPORT COMPANY - UNITED STATES STEEL PRODUCTS COMPANY ~~ UNITED STATES STEEL SUPPLY COMPANY 
UNIVERSAL ATLAS CEMENT COMPANY + VIRGINIA BRIDGE COMPANY 
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JENKINS VALVES installed in 


New York Union Motor Truck Terminal 


A CONSOLIDATING TERMINAL for interchange 
of mixed merchandise freight between over- 
the-road carriers and local city trucks, the New 
York Union Motor Truck Terminal was estab- 
lished to reduce shipping costs, and to relieve 
truck traffic congestions. 

All equipment used in the terminal, whether 
for freight handling or building operation, was 
selected on the basis of lowest possible main- 
tenance cost. That is why Jenkins Valves (over 
2800) are installed in water, steam, fire, and 
other vital pipelines. 

Jenkins builds extra endurance into valves 


—proved time and again by low upkeep cost 
records in every type of service. Yet, valve users 
pay no more for Jenkins Valves, despite this 
extra value. That’s why the Jenkins Diamond 
continues to be their guide to valve economy 
... for new installations, for all replacements. 

Sold through leading Industrial Distributors 
everywhere. Jenkins Bros., 80°White St., New 
York 13; Jenkins Bros., Ltd., Montreal. 
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By plane, train, truck . . . by boat and barge . . . by 
nearly every type of transportation, Dow chemicals move 
across the nation. There are weed killers for the prairies, 
insecticides for the almond and fruit growers in California, 
epsom salt for the tanneries in Massachusetts, caustic 
soda for the paper mills of Washington and soil fumigants 
for the truck gardens of Florida. These are but a few of 
more than five hundred Dow chemicals serving American 


industry and agriculture. 


A well-organized sales and distribution system is required 
to move so varied an output of chemicals into a multitude 
of major industries from coast to coast. At Dow, this com- 
plex distribution problem is solved by strategically locating 
plants, branch offices, and warehouses near the nation’s 
production centers. In many instances, the much-needed 
material can be shipped overnight from Dow to processing 


plants in the vicinity. 


This close relationship to industry results from Dow’s 
progress throughout the years in production, sales and 
distribution of chemicals “indispensable to industry and 
agriculture”. 

THE DOW CHEMICAL COMPANY ¢ MIDLAND, MICHIGAN 
New York * Boston + Philadelphia * Washington * Atlanta * Cleveland + Detroit 


Chicago St. Louis * Houston San Francisco Los Angeles Seattle 
Dow Chemical of Canada, Limited, Toronto, Canada 
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INDISPENSABLE TO INDUSTRY 
AND AGRICULTURE 


a 
\ Seal Beach ; 
| US. on the mere / : 
i Sa" 
| 


Thomas J. Kelly, ME ‘51 
Editor-in-Chief 
John H. Gay, EP ‘51 
Howard S. Krasnow, ME ‘51 
Business Manager 


° 
Publication Board 
Robert H. Caplan, ChemE ‘51 
Assistant Editor 


Norboru Kondo, ME ‘51 
Associate Editor 

William H. Ferguson, ME ‘52 

Illustrations Editor 
Terance B. Blake, ME ‘52 
Treasurer 

William D. Roberson, ChemE ‘51 

Advertising Manager 


Thomas S. Foulkes, ME ‘53 
Circulation Manager 


Richard E. Chittenden, CE ‘52 
Publicity Manager 


Donald P. Victorin, ChemE ‘51 
Office Manager 


° 
Editorial Board 


R. M. Baumgarten, CE ’52 
H. M. Bellis, ChemE ’54 
A. Blumstein, EP ’51 

H. F. Dimmler, EE ’54 

P. F. Gottling, Jr., ME ’52 
I. B. Margiloff, ChemE ’53 
M. E. Miles, EP ’53 

V. K. Pare, EP ’51 

H. E. Petschek, EP ’52 

B. N. Roth, ME ’51 

B. K. Sachs, EE ’'53 

D. Scheraga, EE ’54 

G. W. Sutton, ME ’52 

C. W. West, EE ’53 


° 
Business Board 


P. Goldman, EP ’52 

L. R. Gons, CE ’53 

J. F. Lehrer, EE ’53 

lt Markel, EE ’52 
B.C. Matson, ME ’53 
W. G. Morrissey, ME ’53 
D. W. Plumer, EE ’51 

R. W. Wambach, EE ’53 
M. Zevin, MetE ’53 


° 


Illustrations Board 


S. P. Cohen, CE ’52 

R. S. Critchfield, ME ’53 
R. L. Rosenthal, ME ’53 
R. M. Stuckleman, EE ’54 


Advisory Board 


Dean S. C. Hollister 


Technical Advisers 


Prof. R. Y. Thatcher 
Prof. M. W. Sampson 


School Directors 


Prof. C. R. Burrows, EE 
Prof. N. A. Christensen, CE 
Prof. F. H. Rhodes, ChemE 

Prof. L. P. Smith, EP 


Alumni 


H. H. Williams, Jr., C.E. ’26 
F. C. Wood, C.E. ’24 


Founded 1885 


CORNELL 
ENGINEER 


Volume 15 April, 1950 Number 7 


CONTENTS 


Answers by Analogy 
Professor M. S. Mcllroy 


Turbine Electric Locomotive 
Henry F. Dimmler, EE ‘54 


Professional Status for Engineers 
Professor R. J. Hodge 


Cathode Witchcraft 
Murray E. Miles, EP ‘53 


Engineer's Day 
Alfred Blumstein, EP ‘51 


President's Message 
Alumni News 
College News and Views 
New Books for Engineers 


Basic Theories of Physics, reviewed by 
Professor Philip Morrison 


The Mechanics of Engineering Soils, reviewed by 
Professor B. K. Hough 


Techni-Briefs 21 
Cross-Word Puzzle 26 
Stress and Strain 44 


Cover: Fluistors in operation. Brightest filaments correspond to 
pipelines having largest head losses. (See first article.) 


Member of The Engineering College Magazines Associated 
Chairman, Prof. F. J. Cheek, Jr., Univ. of Kentucky, Lexington, Ky. 
Publishers’ Representative, Littell-Murray-Barnhill, Inc. 

101 Park Ave., New York and 605 N. Michigan Ave., Chicago 


Arkansas Engineer Kentucky Engineer 
Cincinnati Cooperative Engineer L.S.U. Enginee: 
Colorado Engineer quette Engin Ohio State Engineer 
Cornell Engineer ichigan Penn State Engineer 
Drexel Technical ‘echno-Log Pennsylvania Triangle 
Illinois Technograph i Shamrock Purdue Engineer 
lowa Engineer Nebraska Blue Print Rochester Indicator 
lowa Transit New York Univ. Quadrangle Rose Ly 

Kansas Engineer North Dakota Engineer Wayne E: 

Kansas State Engineer North Dakota State Engineer Wisconsin ~ 


Oregon State Technical Reco d 
Ok! te Engineer 


Published te May—by the Cornell Lincoln 
Hall, Ithaca, N. Y. P ted by the undergraduates of the Col Engineering, 
Cornell Universi tered as second class matter at the Post Office at Ithaca, 
N. Y., under Sect on MOS, Act of October 3, 1917. 

year: $2.00; with membership in the one Society 
of Engineers $3.00 t's page) ; ; student $1.50; single copy $.25. 


5 
2 
8 
18 
6 at: 


Answers 


PIPELINE NETWORKS 


Analogy 


By PROFESSOR M. S. McILROY 


Pipeline networks, such as those 
used for distributing water or illum- 
inating gas in municipalities, often 
need to be extended or reinforced. 
The engineer responsible for the im- 
provement must select a plan for 
construction which gives the re- 
quired physical performance at low- 
est annual cost. For each feasible 
plan, this selection usually involves 
computations of expected fluid 
pressures at one or more important 
points in the network. The compu- 
tations are very time-consuming, 
because the relations among flows 
and head losses are represented by 
many simultaneous nonlinear equa- 
tions which cannot be solved by 
any mathematical procedure. Pre- 
vious methods of solution em- 
ploy either a series of successive ap- 
proximations or a preliminary trial, 
somet mes aided by a power-system 
calculating board, followed by com- 
putations based on the results of 
the trial solution. All these methods 
require detailed study of flow rates 
and head losses in all pipelines of 
the network, even though the pur- 
pose of the study may be to deter- 
mine only one or two critical values 


A new, high-strength glaze gives the 
bottom section of this Westinghouse 
109-kv lightning arrester additional 
mechanical strength to increase its 
ability to resist bending moments. 
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of flow rates or head losses. 

To eliminate the tedious work 
required in studies of pipeline-net- 
work performance, and to promote 
greater use of quantitative design 
procedures, an electric analog com- 


model of the network under study. 
The present analyzer, which is il- 
lustrated in Fig. 1, can represent 3 
fluid sources, 67 network pipelines, 
and 10 points of discharge, but it 
can be enlarged to represent net- 


Photograph of research model of pipeline-network analyzer at Cornell. Horizontal 
panels represent pipeline network and support master instruments. Small vertical panel 
at right includes load devices and all controls. 


puter has been developed at the 
School of Electrical Engineering at 
Cornell. This device, called a pipe- 
line-network analyzer, includes com- 
ponents which may be connected 
as needed to provide an electrical 


works containing as many as 5,200 
pipelines together with the neces- 
sary number of sources and dis- 
charges. Simple controls permit 
known pressures at sources and 
rates of flow to loads to be repre- 
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sented by proportional electrical 
quantities. When conditions at the 
sources and loads are correctly sim- 
ulated, values of flows and head 
losses in all interconnecting pipe- 
lines are indicated directly by elec- 
tric instruments connected to the 
circuit elements which represent the 
pipelines. 


Basic Analogies 
The basic analogies between fluid 
quantities and their electrical coun- 


Pipeline network (A) and analogous elec- 
tric circuit (B). 


terparts have long been studied by 
engineering students. In these an- 
alogies, fluid flow is compared with 
electric current, and friction head 
loss in a pipeline is compared with 
voltage drop in a resistor. Since the 
algebraic sum of flows approaching 
a pipeline junction is zero, these 
flows may be compared with electric 
currents approaching a terminal, as 
their algebraic sum is also zero. 
Likewise, since the algebraic sum of 
friction head losses in the pipelines 
bounding any closed loop is zero, 
these head losses may be compared 
with the resistance voltage drops 
whose algebraic sum is zero around 
any closed path in an electric cir- 
cuit, It is easily possible, therefore, 
to represent qualitatively a pipe- 
line network, as shown in Fig. 2A, 
by an electric circuit, Fig. 2B, 
which is the analog of the pipeline 
network. For example, each fluid 
source in Fig. 2A is represented by 
an adjustable rheostat S in Fig. 2B; 
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each pipeline P is represented by a 
resistor R; and each point of dis- 
charge D is represented by a load 
device L. 

To make these analogies useful 
in quantitative studies, all electric 
currents must be proportional to 
corresponding flow rates, and all 
voltages must be proportional to 
corresponding head losses. But the 
friction head loss along a pipeline 
is not proportional to the flow rate 
in it. Hence the voltage across the 
resistor which represents a pipeline 
must not be proportional to the 
electric current through it; that is, 
the resistor must not operate in ac- 
cordance with Ohm's law, but must 
force the relation between voltage 
and current to be directly analog- 
ous to the nonlinear operating char- 
acteristic of the pipeline. The fol- 
lowing expression, derived from the 
Williams and Hazen hydraulic for- 
mula, is frequently used by engin- 
eers in the water-works field to re- 
present this characteristic: 


1.85 
H=k, Q 
in which 
H=friction head loss 
Q=flow rate 


k,—head-loss coefficient, a con- 
stant whose value depends 
on the dimensions and con- 
dition of the pipeline. 


In the pipeline-network analyzer, 
each pipeline is simulated by a non- 
linear resistor which performs in 
accordance with the following rela- 
tion, which is the electrical analog 
of Eq. 1: 


1.85 
V=kI 
in which 
V=voltage across resistor term- 
inals 


I—Current through the resistor 
k—resistor coefficient, a constant. 


In any analysis, the coefficients, k, 
of the nonlinear resistors are select- 
ed to be proportional to the head- 
loss coefficients k,, of the pipelines 
which they represent, and the re- 
sistors are connected in a pattern 
based on the map of the pipeline 
network, With input voltages and 
load currents held proportional, re- 
spectively, to source heads and dis- 
charge rates, all currents and vol- 


tages are automatically compelled 
to be proportional, respectively, to 
friction head losses and flow rates 
at corresponding points in the pipe 
line network. 


Properties of Nonlinear Resistors 

The nonlinear resistors, called 
Fluistors, used in the pipeline-net- 
work analyzer consist of tungsten 
filaments enclosed in evacuated 
glass bulbs. The operation of the 
Fluistors depend upon simultane- 
ous relationships among the law of 
heat radiation in free space, the law 
of heat conduction along the fila- 
ment, the variation of the resisti- 
vity of tungsten with temperature, 
and the distribution of temperature 
along the filament. The voltage a- 
cross a tungsten filament in vacuum 
varies naturally as the 1.62 power 
of the current in the filament, in 
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AMPERES IN RESISTOR FILAMENT 


Comparison of nonlinear volt-ampere 
characteristic (A) of resistor required to 
represent a pipeline, with characteristics 
of ordinary linear resistors of (B) 0.5 
ohm, and (C) 1 ohm resistance. Points 
accompanying curve (A) are plotted from 
test of a rey — a coefficient 


any portion of the filament which 
is not affected by cooling from the 
leads which support it. To raise the 
value of the exponent from 1.62 to 
1.85, the length and diameter of the 
filaments and leads must be cor- 
rectly proportioned, so that the 
leads cool the ends of the filaments 
to the degree required. The dimen- 
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sions of the filament must also pro- 
duce the desired value of the Fluis- 
tor coefficient, k. 

The characteristic curve of a typi- 
cal Fluistor is compared with that 
of an ordinary linear resistor in 
Fig. 3. Curve A portrays the desir- 
ed volt-ampere characteristic of a 
Fluistor having a coefficient of 0.51, 
and the plotted points show results 
of an actual test of the Fluistor. 
Curves B and C show the character- 
istics of ordinary linear resistors 
having resistances of 0.5 and 1 ohm, 
respectively, The poor representa- 
tion of the pipeline characteristic 
which linear resistors provide is 
clearly demonstrated. 

Fluistors are designed in a series 
having about 200 different values 
of coefficients, each value being 
nearly 1.05 times the next smaller 
value. The coefficients cover a range 
of values from 0.058 to 500. Each 
coefficient can represent a_ great 
variety of combinations of pipeline 
length, diameter, and _ condition, 
subject to a range of error of ap- 
proximately + 2.5 per cent. 

All Fluistors are designed to oper- 
ate over the same range of voltage, 


Professor Mcllroy graduated with 
the E.E. degree from Cornell in 
1923. During the next three years 
he was a test engineer with the 
General Electric Company, and an 
equipment inspector with the 


Professor Mcllroy 
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regardless of the values of their co- 
efficients. Their filaments glow at 
nearly the same temperature for any 
given voltage. Since voltage is pro- 
portional to head loss, the color of 
any incandescent filament gives a 
rough visual indication of the head 
loss in the corresponding pipeline. 
Heavily loaded pipelines are indi- 
cated by bright Fluistor filaments; 
underloaded pipelines by filaments 
that do not glow. The Cover Photo 
illustrates a set of Fluistors in oper- 
ation during an analysis. By observ- 
ing which filaments are brightest, 
the operator of the analyzer readily 
knows where to measure critical 
values of head loss. 


Conduct of an Analysis 

Before an analysis is conducted, 
a map of the pipeline network is 
prepared, on which are shown val- 
ues of all pipeline head-loss coeffi- 
cients, and locations and operating 
conditions of all sources and dis- 
charges. Convenient scales are chos- 
en to relate electric to hydraulic 
quantities, and values of Fluistor 
coefficients and connections of flex- 
ible jumpers are then inserted on 


Brooklyn-Manhattan Corporation. 
For eleven years he was with the 
Central Hudson Gas & Electric Cor- 
poration, and resigned in 1937 
from his position as District Super- 
intendent to pursue graduate stu- 
dies at M.I.T. 

At M.LT. he taught most of the 
fundamental E.E. subjects, and dur- 
ing the war was an Assistant Di- 
rector of the M.I.T. Radar School. 
In February, 1947 he received the 
degree of Sc.D. in E.E., his thesis 
work having set the background 
for the development of the pipe- 
line-network analyzer. He came to 
Cornell immediately as an Assoc- 
iate Professor of Electrical Engin- 
eering and was promoted to the 
rank of Professor in July, 1948. Dr. 
Mcllroy is an active member of 
many committees, and at present 
teaches courses in symmetrical com- 
ponents and preparation of tech- 
nical reports. He is a member of 
Fta Karna Nu. Tau Beta Pi, Siama 
Xi, A.1.E.E., A.S.E.E., and A.W.W.A. 


Vol. 15, No. 7 


a standard sketch of the analyzer 
panels, The analyzer is connected 
for operation according to this 
sketch. 

The first step in operating the 
analyzer is to raise the source vol- 
tages slowly. Any Fluistor which 
glows brightly during the early 
stage of raising voltages is replaced 
by an equivalent series combination 
of two or more Fluistors. When all 
loads are carrying their proper cur- 
rents, and the desired differences of 
voltages are present between pairs 
of sources, the analyzer is ready for 
use. Any required values of flow 
rates or head losses are then record- 
ed from instrument scales calibrat- 
ed directly in gallons per minute, 
feet of water, or other appropriate 
units. No electrical quantities are 
read. Head loss between any two 
junctions, however widely separat- 
ed, is found from a single reading 
without any need for recording 
losses for individual pipelines. 

The nature of information ob- 
tained from the analyzer is illus- 
trated by one of several studies re- 
cently made of the water-distribu- 
tion system of the Cornell campus. 
After the analyzer was set up, four- 
teen studies were conducted in one 
day to determine the effects of cer- 
tain proposed reinforcements of the 
system, with discharges for fire- 
fighting assumed at several loca- 
tions. In many of these studies, the 
only readings recorded were flow 
rates from the sources, and total 
head loss between one source and 
the hydrant nearest the fire. Figure 
4 shows head-loss contours and all 
flows in the portion of the network 
principally involved in fighting a 
fire near Balch Hall, with two pro- 
posed mains in service; one from 
the Filtration Plant to the Plant 
Science Building, and the other 
through Forest Home to the foot of 
Kline Road hill. The width of each 
line which represents a pipeline in 
the diagram is proportional to the 
flow rate through it as determined 
by the analyzer. A small portion 
of the flow leaves the map at East 
Avenue, and returns near Tripham- 
mer Bridge from a parallel route 
not shown on the diagram. The en- 
tire campus network of 61 pipelines 
was represented on the analyzer, 


(Continued on page 36) 
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reciprocating steam locomo- 
tive and King Coal received a 
serious setback when General Mo- 
tors introduced the diesel-electric 
locomotive to the railroad world. 
After proving itself on some of the 
most rugged track in the country 
the oil burning diesel proceeded to 
push the coal-fired steam locomo- 


tremely good when compared with 
the modern reciprocating steam lo- 
comotive. The two 2500 hp G.E. 
units were rated a failure and scrap- 
ped after road testing. World War 
II called a halt to locomotive tur- 
bine work, but development of air- 
craft turbine engines and advances 
in stationary turbine power genera- 


TURBINE 
ELECTRIC 
LOCOMOTIVE 


By HENRY F. DIMMLER, EE °54 


tive out of the transport picture 
almost entirely. Now after a short 
three-year reign, the diesel is be- 
ing challenged by still a third type 
of motive power—the turbine-elec- 
tric locomotive. This newest type of 
railway prime mover not only of- 
fers the advantages of an electric 
transmission, which contributed so 
much to the rise of the diesel, but 
it also burns a cheaper fuel ( Bunker 
C oil or coal) and is relatively 
free from reciprocating forces and 
stresses. 


Development 

The modern _ turbine - electric 
units are the result of ten years of 
concentrated effort and research. 
These units have evolved from a 
series of experimental models which 
provided necessary background for 
engineers working on the project. 
The Swiss Federated Railways and 
General Electric Company were 
first to recognize the potentialities of 
the turbine-electric locomotive and 
both consequently built turbine- 
electric units for experimental pur- 
poses. The 2200 hp Swiss turbine 
plant was designed for moderate 
operating conditions but has shown 
a thermal efficiency of about 11.4 
per cent under varying load. While 
not spectacular, this figure is ex- 


tion supplied valuable information 
for postwar turbine development. 
A pair of turbine-electric locomo- 
tives — one a steam turbine and 
the other a gas turbine — are now 
being tested under varying operat- 
ing conditions on U.S railroads. The 


first, a 6,000 hp unit designed and 
bulit by Baldwin Locomotive 
Works and Westinghouse Electric 
Corporation, is in high-speed passen- 
ger service on the Chesapeake and 
Ohio Railway. Steam at 290 pounds 
pressure is used to power the tur- 
bine which in turn is geared to two 
de generators supplying power to 
eight axle-hung traction motors. 
The second, a 4800 hp unit engineer- 
ed by American Locomotive Com- 
pany and General Electric Com- 
pany, is in experimental fast-freight 
and passenger service on the Union 
Pacific Railroad. It utilizes com- 
bustion of Bunker C fuel oil to pro- 
duce a stream of rapidly expanding 
gases which is directed against the 
rotor of a two-stage turbine. The 
turbine is geared to four de genera- 
tors which feed power to eight axle- 
mounted traction motors. Initial re- 
ports indicate that both locomotives 
have turned in satisfactory perfor- 
mance, although improvement in 
boiler and turbine efficiency is an- 
ticipated. 


Advantages Cited 

The electric transmission of these 
turbine locomotives, which is com- 
parable to that of a similarly rated 
diesel, provides considerably great- 
er tractive-effort in the low speed 
range as compared to a conventional 


President of the General Electric Company pointing out features on air flow diagram , 
of the G.E. gas turbine. This unit consists of a fifteen stage axial flow compressor, six 


all metal 1on 
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s, and a two stage turbine. 


Courtesy General Electric Co. 


Side view of the Chesapeake and Ohio Steam Turbine Electric Drive Locomotive. ‘the turbine is rated at 6000 horsepower, and re- 


ceives steam at 290 psia, and 750°F. The propulsion equipment was produced by Westinghouse. 


steam locomotive, There is however 
some sacrifice in output in the high- 
er speed range. The constant-torque 
output of the eight traction motors 
plus the increased total weight on 
drivers explains these attractive 
starting and low speed tractive-ef- 
fort figures. Tractive-effort curves 
for both steam and gas turbine loco- 
motives are approximately the same 
— very high at low speeds and de- 
creasing to that of the reciprocating 
engine at higher speeds. Because of 
the absence of reciprocating parts 
and utilization of a smooth rotating 
turbine, vibration, rail pounding and 
similar stresses characteristic of to- 
day’s steam locomotive are practic- 
ally eliminated by dynamic balan- 
cing of the turbine unit. 

No new maintenance problems 
are anticipated by builders of the 
two turbine units. Use of a conven- 
tional steam boiler and diesel-type 
electric transmission on the C&O 
engine poses no problems, and de- 
velopment of gas turbine aircraft 
engines has provided the know-how 
necessary for railway gas-turbine 
development and maintenance. In 
addition, both locomotives have 
been engineered with a minimum of 
working parts, easy accessibility to 
power plants and standard stock 
materials wherever possible. Conse- 
quently a high service availability 
figure with a corresponding low 
maintenance expense is anticipated. 
Limiting Factors 

Overall efficiency of the steam 
turbine engine is not appreciably 
greater than that of a comparable 
reciprocating locomotive. However, 
factors other than efficiency must 
be considered. Flexibility and other 
advantages stated earlier rate the 
steam turbine considerably above 
the conventional steam engine. For 
all practical purposes only boiler 


Vol. 15, No. 7 


rating is limiting horsepower out- 
put. Application of high pressure 
and high temperature boilers which 
would not be possible on present 
locomotives would serve to increase 
turbine and boiler efficiencies with 
a corresponding lower fuel expense. 
Development of a better steam tur- 
hine unit is now underway and in- 
dications are that a locomotive util- 
izing steam at approximately 900°F 
and 600 Ibs. pressure with a larger 
grate area and subsequent fuel sav- 
ing of 30-50 per cent is feasible, 

Novel arrangement of compon- 
ents in the steam turbine locomo- 
tive is worthy of mention also. The 
29'%-ton coal bunker is located in 
the front section of the locomotive, 
with the cab directly behind it. Fol- 
lowing the cab and reversed to con- 
ventional position is the fire-tube 
boiler and finally the steam turbine 
and generator assembly. A separate 
tender with a 25,000 gallon water 
capacity completes the turbine-elec- 
tric unit. 

The Alco-G.E. gas turbine pro- 
vides equally encouraging possibili- 
ties with a present thermal effcien- 
cy of over 17 per cent. This figure 
could be increased by the addition 
of regenerators and _intercoolers 
which would provide maximum heat 
recovery. However, this would fur- 
ther complicate maintenance of the 
unit and was thus rejected for use 
on the present gas-turbine locomo- 
tive. The 6670 gallon fuel storage 
tank is equipped with heating coils 
for preheating the Bunker C fuel 
oil to 300°F, thus increasing com- 
bustion efficiency, and since the 
combustion process requires no 
water, need for a tender is elimin- 
ated. Alco-G.E. engineers have also 
packed the entire power unit into 
a locomotive frame just 83% feet 
long. This is 53 horsepower per foot, 
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an outstanding figure when com- 
pared with the best diesel rating of 
42 hp per foot. 
Full Research 

Bituminous Coal Research is 
working on a method of adapting 
finely powdered coal for use as a 
fuel for the Alco-G.E. gas turbine. 
Extreme corrosive action of fly ash 
when using powdered coal in the 
turbine has hindered development, 
but introduction of new heat and 
corrosion resistant alloys may prove 
to be the answer to this problem. 
When this obstacle is overcome and 
the gas turbine can utilize coal as 
a fuel, its thermal efficiency should 
approach that of the diesel. A fur- 
ther drawback is the serious fuel 
loss when the turbine is at idling 
speeds. For this reason, it will prob- 
ably never replace the diesel 
switcher in railroad yards and on 
short hauls. 

Probably the greatest single prob- 
lem facing builders of the gas tur- 
bine is the variation of performance 
under changing climatic conditions. 
Because it is dependent on a large 
air supply, its efficiency falls off 


The General Electric gas turbine electric 
locomotive. This unit is rated at 4800 
horsepower. 

—Courtesy General Electric Co. 
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as the temperature rises and simi- 
larly as the altitude becomes great- 
er, Consequently, the Alco-G.E. 
turbine will perform better on a low- 
altitude, northern route, than it 
will on a_ high-altitude, southern 
road. A possible answer to this 
problem is the use of some type of 
adjustable compressor in the tur- 
bine unit to compensate for these 
temperature-altitude variations. Ex- 
haustive road tests over Union 
Pacific rails should indicate what 
modifications are necessary in order 
to boost output of the gas-turbine 


plant into the competitive diesel 
range. 
Gas Turbine Specifications 

The gas turbine itself is a single 
unit of in-line design and consists 
of a 15-stage axial flow compressor, 
six all-metal combustion chambers 
and the 2-stage turbine. The com- 
pressor is built up of fifteen separ- 
ate wheels, so designed in order to 
permit high blade speeds with a 
minimum of wheel stresses. Air at 
6-1 pressure ratio passes from the 
compressors into each of the six 
combustion chambers. These cham- 
bers consist of an outer carbon steel 
shell and an inner stainless liner. 
Radial holes and louvres in the cas- 
ing admit the compressed air which 
is mixed with the Bunker C fuel 
ejected from air-atomizing fuel 
nozzles. Spark plugs in two of the 
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six chambers provide initial igni- 
tion with cross-ignition tubes con- 
necting these two chambers and the 
remaining four “dead” chambers. 
Expanding gases at 1400°F race 
from the combustion chambers 
through rotor nozzles and strike the 
two-stage rotor, turning it at a 
maximum speed of 6700 rpm and 
then exhausting to the air at ap- 
proximately 150 miles per hour. 
The shaft of the turbine is coupled 
to a set of reduction gears which in 
turn delivers the turbine output to 
the four de generators and finally 


Workmer completing shop assembly of the G.E. gas turbine. 
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to the traction motors. A series of 
blowers provides cooling air for 
parts of the turbine assembly which 
tend to overheat. 

In addition to the turbine and 
generator unit, a 200 hp Cummins 
diesel is squeezed into the double- 
end, streamlined locomotive for 
starting the turbine. This diesel 
generates power which is fed to the 
main generators, Acting as motors, 
the generators turn over the turbine 
until the 55-rpm firing speed is 
reached and finally idling turnover 
of 4700 rpm is attained. Meantime, 
the turbine has been fed on light 
oil, then Grade 6 fuel as it heats up, 
and finally the heavy Bunker C 
fuel. As the turbine is perfected, it 
will not require these “diet steps” 
but will fire immediately with high- 
er energy powdered coal. Speed of 


the locomotive is controlled in much 
the same way as that of a diesel— 
with a fuel regulator. Electrical 
contacts transmit control informa- 
tion from either of the two cabs to 
a hydraulic apparatus which per- 
forms the actual operations govern- 
ing fuel supply to the combustion 
chambers. 

Steam Turbine Specifications 

Offering somewhat of a contrast 
to the Alco-G.E. turbine, the single 
assembly Baldwin-Westinghouse 
impulse turbine unit was designed 
to operate with a conventional fire- 
tube boiler at temperatures and 
pressures no higher than those in 
use on reciprocating steam locomo- 
tives. Steam at 750°F and 290 
pounds pressure is delivered to the 
turbine through a seven-valve steam 
chest which forms an integral part 
of the turbine cylinder cover. The 
valves are connected by a cored 
passage to a set of nozzles that ad- 
mit steam to the control stage. A 
200-gallon oil reservoir provides 
continual lubrication for all run- 
ning parts. The five-stage rotor 
turns at 6000 rpm when the turbine 
is at peak output, consuming 85,000 
pounds of steam per hour. As in the 
gas turbine, reduction gears trans- 
mit output of the turbine to the 
two de generators which supply 
power to the eight traction motors. 
A series of fans keeps all appara- 
tus free from coal dust and harm- 
ful road dirt, Locomotive speed is 
governed not only by boiler pres- 
sure and turbine speed, but also by 
variation of generator excitation. 
It was found that the combination 
of the two resulted in the most 
efficient operation of the unit. No 
auxiliary starting apparatus is neces- 
sary since the only requirement for 
turnover is a sufficient head of 
steam. 

Engineers who contributed to de- 
sign and construction of these two 
turbine-electric locomotives are 
quick to point out that there is 
much to be desired in performance 
and efficiency. However, both units 
are experimental in nature and are 
expected to provide valuable per- 
formance data, which can be stud- 
ied and adapted for construction of 
future turbine-electric locomotives. 
There is every reason to believe 
that future designs will take their 
place on both freight and passenger 
locomotive rosters of U.S. railroads. 
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Professional Status 
for 


By PROFESSOR R. J. HODGE 


As the engineering graduate re- 
ceives his degree there is the usual 
sigh and utterance that the hard 
road has been negotiated and now 
life will become so much simpler. 
Actually the reverse is true. The 
college has provided him with the 
means of walking along the path of 
a successful engineering career and 
now it is up to the graduate to be- 
gin walking on his own toward his 
goal of success. 

There are many “First Steps” the 
graduate must take, but one of the 
most important is to begin working 
towards Professional Registration, 
the first step towards professional 
achievement. 

Every state in the Union, along 


Professor Raymond J. Hodge 
came to Cornell in the fall of 1946 
to study for a Master’s degree in 
Civil Engineering which he received 
in February 1948. At that time he 
was appointed a Research Associ- 
ate on the Navy research contract 
“Beach Accessibility and Traffic- 
ability”. In the fall of 1948 he was 
appointed an Assistant Professor 
in the Transportation Department. 

After receiving his degree from 
Manhattan College in February 
1944, Mr. Hodge became a Civil 
Engineer Corps officer in the Navy 
and was assigned to a Naval Con- 
struction Battalion. He served in 
the capacity of Engineering officer 
for the battalion and spent 21 
months in the Pacific area before 
returning to the United States and 
Cornell University. 


THE AUTHOR 


Engineers 


with Alaska, Hawaii, Puerto Rico 
and the Provinces of Canada have 
registration laws regulating the 
practice of engineering. Engineer- 
ing registration is contained within 
the individual states as a_ police 
power of the state, and therefore 
the engineering registration laws 
are not uniform. Most state laws, 
however, require either graduation 
from an accredited engineering col- 
lege, a written engineering examina- 
tion, adequate and satisfactory en- 
gineering experience, or a combina- 
tion of these. 

The “Model Law” 

To suit the needs of the states and 
to provide more uniformity for re- 
gistration procedures throughout 
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the states a “Model Law” was writ- 
ten in 1915 by a national committee 
of engineers, The ‘‘Model Law” has 
been revised and adopted with the 
most recent edition appearing in 
1946, with the approval of thir- 
teen national engineering societies. 
At the present time there is a de- 
finite trend among the states to 
adopt a registration law very simi- 
lar to the “Model Law”. 
The most important section of 
the ‘Model Law” to recent and fu- 
ture engineering college gnaduates 
is the creation of a classification of 
Engineer-in-Training which estab- 
lishes a professional engineer in the 
making and fills the gap between 
graduation and the time the gradu- 
ate has acquired enough experience 
for professional licensing. Actually 
it establishes a standing in the en- 
gineering profession for the college 
graduate immediately upon gradua- 
tion. 
The following explanation of the 
procedure for registration in New 
Yerk State may be generally ap- 
plied to the other states, as the pro- 
cedure is a working example of the 
“Model Law”. For specific and com- 
plete information regarding licens- 
ing in any particular state it is 
necessary to write the licensing 
board in the state. A listing of these 
offices will appear at the conclusion 
of the article. 
The applicant for registration in 
New York State must accompany 
his application with the following: 
1) A fee of $25. This fee may be 
applied to a second examination 
if the applicant does not pass 
the first time. 

2.) Evidence of age being over 25. 
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3) Evidence of United States citi- 
zenship or legal declaration of 
intention of becoming a citizen. 

4) Evidence of college graduation. 
(The college education require- 
ment may be waived in lieu of 
8 years acceptable experience). 

5) Evidence of experience in pro- 
fessional engineering of a grade 
and character satisfactory to the 
board. 

A minimum of four years experi- 
ence is required in addition to the 
college degree. 

When the applicant has satis- 
factorily met the above require- 
ments he is notified that he is quali- 
fied to take the written examina- 
tion. Upon successfully passing the 
written requirement the applicant 
is granted his license to practice 
professional engineering. 

The examination is generally giv- 
en twice a year in the months of 
May and November. The applica- 
tion and accompanying material 
must be filed with the board by 
March | or September 1 to take the 
respective examination. There are 
three parts to the examination and 
the passing mark in this examina- 
tion is an average of 75 percent in 
all parts combined. However, in or- 
der to determine this average, no 
paper shall be accepted with a 
grade less than 65 percent and only 
one paper with a grade less than 
75 percent. 


Breakdown of Exam 

The three parts of the examina- 
tion are divided as follows: Part I 
—Planning, structural design and 
supervision of construction of build- 
ings and similar structures, Part 
II—Practical application of the 
basic engineering sciences, Part III 
—Practical application of engineer- 
ing principles and methods. 

The material covered in Part I 
is intended to establish the appli- 
cants competency in determining 
the durability, physical properties, 
fireproof qualities, unit stresses and 
inspection of steel, reinforced con- 
crete, masonry and timber; loads on 
structures; stresses in simple struc- 
tures including buildings, retaining 
structures and simple frames; the 
design of columns, simple. slabs, 
beams, girders and foundations. 

Part II is designed to determine 
the applicant’s competency in hy- 
draulics—stream flow, flow’ in 
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pipes, hydraulic power and machin- 
ery; thermodynamics—heat trans- 
fer, boilers, prime movers and pow- 
er equipment; machine design—me- 
chanical movements, stresses in ma- 
chine parts; electrical equipment— 
generators and motors, transmission 
and distribution of electrical ener- 
gy, electrical control and_protec- 
tion. 

All engineers must take the same 


—Courtesy Stan Cohen 


examination but in Part III the 
questions are arranged in groups 
according to the specialized profes- 
sional training of the engineer. 
There are five groups of questions 
from which the applicant must sel- 
ect eight questions. All applicants 
are required to select three ques- 
tions out of five in Group A which 
consists of engineering economics 
and practice. This group will cover 
questions on economic comparisons, 
fixed and operating costs, account- 
ing and cost analysis, valuation, 
contracts, specifications, safety pro- 
visions and professional ethics. The 
applicant then selects five addition- 
al questions from any one or two 
of the remaining groups which are: 
Chemical Engineering, Civil Engi- 
neering, Electrical Engineering and 
Mechanical Enginering. Each of 
these groups have eight questions 
from which the applicant may 
choose so that he answers five 
questions selected from one or two 
of these four specialized groups, 
The time allowed on each Part 
is four hours so that the entire ex- 
amination is given over a period of 
a day and a half. In Part I six ques- 
tions out of ten must be selected 
and in Part II six questions out of 


12 must be selected. The examina- 
tion is an open book type and any 
reference material that the candi- 
date feels may assist him in the ex- 
amination may be used. Reference 
material cannot be exchanged be- 
tween candidates during the exam- 
ination. There exists some doubt as 
to the legality of bringing in texts 
in which problems from previous ex- 
aminations have been solved but if 
these solutions are brought in as 
personal notes of the applicant it 
seems to be acceptable to the in- 
dividuals conducting the examina- 
tion. 


The Engineer-in-Training 


The Engineer-in-Training status 
that was mentioned earlier is the 
most important step for the engi- 
neering graduate to attain as soon 
after graduation as possible. The 
examination for Engineer-in-Train- 
ing consists of Part I and Part II 
of the Professional Engineers exam- 
ination. A special application must 
be submitted to take the Engineer- 
in-Training examination and _ this 
application must be accompanied 
by a certificate as to evidence of 
graduation and also a $15 fee. When 
the applicant has acquired enough 
satisfactory experience to take Part 
III of the examination he submits 
the Professional Engineers applica- 
tion and accompanies it with $10. 
Part III of the examination must 
be taken within ten years of certi- 
fication as an Engineer-in-Training. 
By obtaining a certificate as an En- 
gineer-in-Training the graduate im- 
mediately establishes himself in the 
field of engineering. As Parts I and 
II are the basic types of questions 
it is more advantageous to com- 
plete these parts at as early a date 
as possible, as the material will be 
fresher in the candidate’s mind 
thereby simplifying a review in 
preparation for the examination. 


Value of the Exam 


The question might arise as to 
the value of taking this examination 
and the payment of a $25 registra- 
tion fee. Why go to the trouble? 

Legal registration of members of 
the engineering profession is made 
a requirement of the state because 
the state must protect the public 
health and safety of the members of 
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PHYSICS AT WORK 


By MURRAY E. MILES, EP °53 


Photos courtesy Prof. Robert L. Sproull 


Witchery has been the basis of 
manufacturing vacuum tubes, yet 
the cathode vacuum tube is the 
heart of the science of modern elec- 
tronics. Superstition once ran wild 
in the industry; one company 
needed a special type of nickel fila- 
ment, another company would use 
an opposite type. Special manufac- 
turing methods were used, some of 


Cutaway of the vacuum furnace used to 

grow barium oxide crystals. The pure 

crystals are formed inside the hollow 
cylinder of oxide. 
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which were as sensible as throwing 
spilled salt over your left shoulder. 
For no apparent reason, many 
manufacturers today boil all the 
parts in distilled water before as- 
sembly. If the assembled tubes do 
not work, the next parts are not 
boiled. Obviously a large industry 
can not operate on such a hit or 
miss basis, 


Producing Electrons 

Why is there magic involved? 
Look at the simple cathode tube. 
It operates electrical devices from 
radios to magnetrons and Geiger 
counters by heating a_ filament 
which forces electrons off to a pla‘e. 
The magic enters in producing 
cheaper electrons, ones that are 
more easily forced off the filament. 

The most expensive electrons 
came from the old tubes, where a 
tungsten filament was heated until 
the electrons had enough thermal 
velocity to escape. Of course this 
was quite inefficient since the tube 
acted as much like a light bulb as 
it did an electron emitter. At about 
the turn of the century Wehnelt dis- 
covered that, for some still unex- 
plained reason ,electron emission 
would be greatly increased if the 
filaments were coated with a thin 
layer of oxides. Workers later dis- 
covered the same effect could be 
produced by rubbing the filaments 
with sealing wax. Imagine workers 


in. the twentieth century supersti- 
tiously rubbing vacuum-tube fila- 
ments with sealing wax! Never- 
theless, manufacturers accepted this 
and more hocus-pocus and pro- 
duced better tubes operating with 
less heat and light loss and ob- 
viously less power. 

There has been little explanation 
of the mystery of cathode tube op- 
eration. For the last twenty years 
the filaments have been coated with 
carbonates of barium and strontium 
and heated to convert the carbon- 
ates to oxides. Since this method has 
produced the best results, it is still 
used; but as for “science”, it is bet- 
ter termed witchcraft. 

Naturally science is interested in 
explaining the principles in the op- 
eration of the oxide-coated cathode. 
The barium oxide used in the fila- 
ment coatings should be an insul- 
ator according to theory, but by 
magic it suddenly acted as a con- 


A sheet of crystals as they grow in the 
furnace. 


ductor and made more efficient 
vacuum tubes. Why? 


Cornell Investigation 

At Cornell after the war, Robert 
L. Sproull and a group of graduate 
students undertook an investiga- 
tion of this problem. If they could 
find why the coating was effective, 
they knew someone might be able 
to improve both it and the haphaz- 
ard methods of manufacture and 
approach the ideal tube that would 
operate, instead of at 800 degrees 
centigrade, at room temperature. To 
begin with, they knew that several 
contradictory theories explained the 
action of the barium oxide coating 
on the filament, and that each 
theory had some sort of experi- 
mental “proof”. The primary con- 
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tentions were (1) that thermionic 
emission through the oxide pro- 
duced the conductivity of the coat- 
ing, (2) that the electrons were 
conducted on the surfaces of the 
oxide particles, and (3) that con- 
duction was through the volume of 
the particle. Little was known of 
the bulk properties, such as con- 
ductivity, ion diffusion, photocon- 
ductivity, optical absorption, Hall 
constant, dielectric constant, and 
thermal conductivity; so that the 
group began by investigating the 
volumetric electrical properties in 
hopes of showing that conduction in 
the filament coating was a volume 
consideration. 

Measurements of some of the 
above properties had been made 
previously on aggregates of small 
particles, but because of other ef- 
fects the interpretation of these 
was guesswork. If the experiments 
could be carried out with large 
crystals, many of the unaccount- 
able effects could be eliminated. The 
sodium chloride crystal has been 
the basis for the theory of elec- 
tronic behavior in ionic crystals; 
but by carrying out measurements 
on barium oxide, which has the 
same alternating lattice pattern in 
its crystal, one could test and revise 
the theory. The method then to 
understand the oxide-coated cath- 
ode was to try to grow crystals of 
barium oxide and make measure- 
ments on them. 

Method of Crystal Growth 

Growing a crystal sounds easy. 
Most people have seen sugar cry- 
stallized in old syrup jugs or at 
least rock salt crystals. But this 
substance defied conventional meth- 
ods. It reacts with moist air, so that 
it has to be kept in a vacuum: It 
also reacts with any containers at 
its melting point temperature so 
that it can not be precipitated. 
Since the experiment was a game 
of guessing from the beginning, an- 
other chance taken would make 
little difference, Sproull attempted 
to grow crystals by adapting a 
method used once to produce zinc 
oxide crystals. Barium oxide was 
obtained from the carbonate by 
heating, but here impurities were 
introduced from the crucible at the 
high temperature. Pressed into 
cylindrical shape about one and one- 
half inches in diameter and several 
inches long, the blocks then had a 
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cavity drilled inside. In a specially 
built molybdenum-lined vacuum 
furnace the block was maintained at 
1600 degrees centrigrade and less 
than a millimeter pressure for one 
or two days. In this so-called vapor- 
phase crystallization, the inside 
walls of the hollow cylinder vapor- 
ize and condense on another side 


A single crystal chiseled out of a sheet. 

Ordinarily clear, the crystal is fogged at 

the edges because of atmospheric con- 
tamination. 


several degrees cooler. The process 
could continue until the walls were 
worn through. 

The method actually worked suc- 
cessfully, producing many small 
irregular crystals, the largest of 
which may be several millimeters 
in length. That is not very large, 
for the largest of the crystals could 
easily fit through the center of this 
“O”. The limit to the size is merely 
the time of growth. The limit to the 
purity is the purity of the original 
barium oxide. Both size and purity 
of these crystals have proved ade- 
quate for the experiments although 
improvements in growing methods 
are yet being sought. 

With the crystals grown, Sproull 
was prepared to make measure- 
ments of their electrical properties. 
Apparatus was needed to measure 
conductivity as a function of tem- 
perature. Again work had to be 
done in a vacuum, Heating coils, a 
thermocouple to measure tempera- 
ture, and a method to force cur- 
rent through the crystal were need- 
ed. All these had to be assembled 
in an unusual vacuum tube, one 
that was demountable in order to 
change crystals. Sproull went to 
work on a vacuum tube to try to 


satisfy these requirements. He had 
to guess whether he had eliminated 
the main difficulties of getting cur- 
rent through the crystal, of elimin- 
ating thermionic emission, of limit- 
ing heat radiation, and of measur- 
ing crystal temperature. If he had 
eliminated these experimental er- 
rors, his data would be reliable. If 
he failed, he could begin again. 
Checking Electrical Properties 

Crystals were grown, and a score 
of small crystals in one growth was 
ground to a fraction of a millimeter 
thickness. In order to make the 
crystal usable, workers had to coat 
it with a conductor, which was done 
in a bell jar evacuated to a pres- 
sure of several millimeters of hydro- 
gen gas. With a voltage applied to 
a platinum electrode above the 
crystal, hydrogen atoms bombarded 
the electrode, sputtering platinum 
over the crystal. The crystal emerg- 
ed beautifully coated and with the 
low resistance of one or two ohms. 

To prevent contamination of the 
coated crystal during mounting, the 
tube had to be assembled in a “dry 
box”, a brass box with a plate glass 
top, rubber gloves sealed in front, 
and a pan of desiccant. A copper 
gasket was inserted and the flanges 
of the two halves of the special tube 
were bolted as evacuation proceed- 
ed. The tube was then ready for 
tests. Current was applied and 
measurements were taken. More 
success greeted Sproull. The experi- 
ment seemed sound since it pro- 
duced straight line graphs of cur- 
rent and voltage. One of the most 
important electrical properties of 
barium oxide had been successfully 
checked. 

The determination of conductiv- 
ity was only the first of a series of 
experiments with barium oxide. 
Many more special techniques and 
instruments were needed in the 
completed investigation of optical 
absorption and photoconductivity. 
Large coils have been wound for 
magnets, and other equipment from 
amplifier to amplidyne has been 
built and collected for the measure- 
ment of the Hall constant, although 
the actual work of collecting data 
has not yet begun. One more inter- 
esting experiment is planned in the 
near future; that is, measurement 
of diffusion of ions in the crystal. 

Everyone looks to Oak Ridge to- 

(Continued on page 22) 
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Engineers’ Day 


By ALFRED BLUMSTEIN, EP ’51 


As spring permeates the Cornell 
campus, an increasing number of 
dreamy-eyed couples wander to- 
wards the Libe Slope and the pig- 
eons return to Goldwin-Smith, but, 
most significant of all, the Cornell 
engineers are seen busily dreaming 
up original exhibits, planning dem- 
onstrations to illustrate engineering 
fundamentals, loosening their vocal 
chords for public speaking, or 
greasing up their softball mitts. All 
this preparation is in expectation 
of the one day in the year devoted 
to engineers and engineering, En- 
gineers’ Day, scheduled for Satur- 
day, April 29. 

The second post-war Engineers’ 
Day, again under the sponsorship 
of the Cornell Student Engineering 
Council, promises to be an even bet- 
ter affair that it was in 1949, when 
it attracted over 3,000 visitors to 
its first post-war revival. With the 
experience gained in its venture last 
April, the CSEC has outlined a full 
program, and is confident of a suc- 
cessful affair, 

All the engineering schools are 


going through the final motions of 
whipping their exhibits into shape 
for the big show. Among last year's 
favorites that will again be on view 
are the Nuclear Physics Laboratory, 
vacuum tube manufacturing equip- 
ment, and the renowned unit oper- 
ations laboratory. In addition to 
the standard exhibits and demon- 
strations, guests may see the in- 
ventive genius of Cornell engineers 
in carrying out their original pro- 
jects. 

In the afternoon of E-Day, the 
engineering schools will be battling 
for the Engineering College Softball 
Championship. The EE’s took the 
trophy last spring in the first year 
of competition, and expect to repeat 
this year, but the others are still 
far from being counted out. 

As an introduction to the En- 
gineers’ Day festivities, the Fuertes 
Memorial Public Speaking Contest 
will be held on Friday night, April 
28. The audience will see a number 
of engineers and architects compete 
for three prizes totaling $160. 

The actual administration of En- 


Cut-away model of a Desoto chassis and engine under close scrutiny by young and old 
alike in the Mechanical En acorn joe during Engineers’ Day, 1949. 


Prof. W. C. Ballard demonstrating the 

manufacture of vacuum tube envelopes as 

part of the electrical engineering exhibi- 
tion in last year’s Engineers’ Day. 


gineers’ Day is under a special com- 
mittee of the Student Engineering 
Council. This committee, led by 
Loren Kahle, vice-president of the 
CSEC, consists of Leo Sears, pub- 
licity chairman; Ted Holmes, in 
charge of athletic events; the school 
chairmen, Forest Blair and Jim 
Williamson in CE, Leon Fabbioli 
in EE, Walter Harrison in EP, 
Jerry Jenkins in MetE, Jim McMil- 
fan in ChE, and George Russell in 
ME; and Alfred Blumstein, the pres- 
ident of the CSEC. 

Engineers’ Day this year will be 
run in conjunction with Cornell 
Day, as was the practice for the 
pre-war E-Days. This is an occa- 
sion on which about 200 high school 
juniors and seniors are introduced 
to the Cornell campus, 

The CORNELL ENGINEER, on 
behalf of the Cornell Student En- 
gineering Council, cordially extends 
to all its readers an invitation to 
come to Cornell on April 28 and 
take part in the E-Day festivities. 
The exhibits will be open from 2:00 
to 9:30 p.m. and they are sure to 
provide a good deal of enjoyment. 
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PACKAGES 


There’s no reason why a fellow who just returned 
from his 20th reunion should have a fitting for a pine 
box. Yet this “youngster”, brought up in metropolitan 
New York, well remembers the flour and sugar barrel, 
the butter tub, and the battery of angled cookie boxes 
from which a generous grocer might select a choice 
tidbit (preferably of the chocolate-covered marsh- 
mallow type) for the young hopeful who was doing 
Mamma’s shopping. Packaging has changed all this— 
flour, sugar, butter, salt, cookies, soap, pickles, cheese, 
and rice are now sold as packaged goods. A few oldsters 
will regret, as I do, the passing of the “country store” 
with its delicate aroma of spices, freshly ground coffee, 
molasses, vinegar, and a multitude of lesser articles all 
deliciously blended and properly aged to effuse that 
parfait parfum. 

The package goods people will tell you of the 
soundness of their policy—and I suppose they’re right. 
Some of the ENGINEER’s readers are, or soon will be, 
affiliated with the packaging industry, In a broader 
sense, we're all in the “packaging” business; and, be- 
cause we engineers sometimes overlook the import- 
ance of the “package”, a word here may be apropos. 

Two ME seniors turn in Mech Lab reports con- 
taining substantially the same information: Everything 
about the first is orderly and neat—it is graded B, 
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Presidents’ Message 


The other is carelessly unattractive—it receives a C. 
Here we have a simple example of the importance of 
proper packaging. Even more elemental were Mother's 
diligent instructions to wash behind your ears and 
brush your hair (sometimes emphasized with the im- 
proper side of the brush applied to the double extrem- 
ity ). She, above everything else, wanted her son turned 
into a good package. 

Examples of tangible packages are endless and 
obvious. But intangibles need packaging, too. An idea 
isn’t much of anything until it finds expression. Then 
the idea becomes the product, and expression the 
package. Incidentally, the whole field of advertising 
and public relations is based on this philosophy. As 
engineers, we must not be content with ascertaining a 
fact: We must perfect the package in which our “pro- 
duct” is to be marketed—be it a written report, a let- 
ter, an expression in conference, or a sales talk. 

As the tempo of business life increases it seems 
there is increasing need of good packaging—almost as 
if the world hasn’t time to wait for the stammerer. 
That fellow who can wrap up his products in simple, 
practical, attractive packages with a minimum of lost 
motion is likely to get ahead fast and to go far. 


Robert M, Smith 
(Pinch-hitting for Bill Littlewood ) 


THE CORNELL ENGINEER 


q 
ae 
4 
é 
5! 4 
A 


Alumni News 


Waldo L. Kraemer, M.E. ‘12, is 
vice president of Kearfott Co., Inc., 
marine equipment, New York City. 
He lives at 581 Fifth Street, Brook- 
lyn 15, New York. 


Norris |. Crandall, B Arch. ‘14, 
M. Arch. ‘15, professor of art at The 
George Washington University, 
Washington, D. C., was a guest of 
honor at that university's annual 
homecoming luncheon. He was one 
of ten members of the Washington 
faculty who were honored for hav- 
ing completed twenty-five years of 
service. Professor Crandall is un- 
married, but has raised four adopt- 
ed sons, Donald, Paige, Dahn and 
Arnold Crandall. He lives at Bailey's 
Crossroads, 268 Madison Lane, 
Alexandria, Va. 


Thomas L. S. Boak, M.E. ‘14, 
works manager of Winchester Re- 
peating Arms Co., New Haven, 
Conn., a division of Olin Indus- 
tries, Inc., from 1932 until his resig- 
nation in January, became presi- 
dent and treasurer of The Plume 
& Atwood Manufacturing Co. of 
Waterbury and Thomaston, Conn., 
February 20. Plume & Atwood, es- 
tablished in 1869, operates a fac- 
tory in Waterbury and a brass 
mill in Thomaston. Its mill products 
are brass sheet, rod, wire, and 
platers bars; its factory output in- 
cludes cosmetic containers, electric 
lighting fixtures, oil lamps and 
burners, and pins. Boak is Connec- 
ticut State chairman of the Commit- 
tee for Economic Development, 
chairman of the building fund 
committee of Grace-New Haven 
Community Hospital, treasurer of 
the Connecticut branch of the Na- 
tional Metal Trades Association, 
and a director of the New Haven 
Chamber of Commerce. In 1948 he 
was a director of the National As- 
sociation of Manufacturers. From 
1938-48, Boak was an Alumni 
Trustee and during all of his sec- 
ond term, 1943-48, was chairman 
of the buildings and grounds com- 
mittee. His sons are Thomas L. S. 
Boak, Jr. ‘39, Charles E. Boak ‘41, 
and John Boak ‘50. 
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John Pennywitt, C.E. ‘15, has 
been promoted from assistant divi- 
sion manager New York City, to 
New York regional manager of 
Gulf Oil Corp. His office is at 17 
Battery Place, New York 4. 


John J. Cole, M.E. ‘23, was ap- 
pointed in January manager of the 
industrial department of Sanderson 
& Porter, consulting engineering 
firm in New York City with which 
he has been associated since 1925. 
The company was organized in 
1896 by the late University Trustee 
Edwin N. Sanderson ‘87. Cole’s ad- 
dress is 235 East Seventy-third 
Street, New York City 21. 


Walter E. Lyon, M.E. ‘26, ‘29 has 
been promoted to tire develop- 
ment manager of the Firestone Tire 
& Rubber Co., Akron, Ohio. Mr. 


Thomas L. S. Boak 


Lyon has been with Firestone since 
his graduation and was made man- 
ager of its tire engineering depart- 
ment in 1940. During World War 
Il, he was on several government 
and military advisory committees 
on development and use of tires. 
He is a director and past president 
of the Tire and Rim Association and 
a past chairman of the Akron-Can- 
ton chapter of the Society of Auto- 
motive Engineers. The Lyons, who 
have an eleven-year-old daughter 


and a fifteen-year-old daughter, 
live at 2393 Brice Road, Akron 5. 

Henry P. White, B.S. in A.E. ‘31, 
‘34, is chief engineer of H. P. White 
Co., ordnance engineers, PO Box 
1852, Cleveland 6, O. 

Spencer Kellogg Il, M.E. ‘37, of 
Valentine’s Lane, Glen Head, is 
engineering department head for 
flight instruments at Sperry Gyro- 
scope Co. His three children are 
now nine, seven, and four years 
old. 

Reuben H. Close, E.E. ‘40, is 
teaching at Lehigh University. The 
Closes have a son and daughter, 
live at 555 South Berner Avenue, 
Bethlehem, Pa. 


At the recent convention of the 
American Society of Civil Engineers 
held in New York City, nine mem- 
bers of the 1909 class of the 
School of Civil Engineering were 
present. Among those attending 
were Fred Biele, Bob Fox, Art Har- 
rington, Gus Requardt, Dan Tuller, 
Len Urquhart, Henry Walzer, 
George Wieghardt and Roscoe 
Symonds. The class of 1909 has 
also collected the greatest amount 
for the Greater Cornell Fund this 
year. 

Three of the five members of the 
Board of Directors of the San Fran- 
cisco section of the American So- 
ciety of Civil Engineers are Cor- 
nellians, namely, Glean B. Wood- 
ruff, C.E. ‘10, -?resident; John S. 
Longwell, C.E. ‘10, Vice President; 
and R. D. Dewell, C.E. ‘33, Secre- 
tary-Treasurer. 


Hector A. Nolla, B.C.E. ‘49, is 
employed as a highway engineer 
with the Bureau of Public Roads 
at San Juan, Puerto Rico. 

Ensign Stephen B. Profilet, B.E.E. 
‘49, is assistant public works officer 
of the Naval Base at Kodiak, 
Alaska. His address is Public Works 
Department, Naval Station, Kodiak, 
Alaska. 

Roberto Mendoza, B.E.E. ‘49, is 
an assistant district manager for 

(Concluded on page 22) 
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Engines for Study 


The Heat-Power Department has 
recently received four internal com- 
bustion engines for laboratory 
study. The Nash and Studebaker 
motor companies each gave one of 
their latest automobile engines, 
which will be tested for perform- 
ance characteristics by students. 
Diesel engines were given by Her- 
cules and Harnischfeger through the 
efforts of Cornell alumni. These en- 
gines will be studied in senior pro- 
jects with a view toward improving 
their performance. An interesting 
piece of equipment under construc- 
tion in the Heat Power Depart- 
ment is a general purpose analog 
—a hydraulic system which will 
provide information on unsteady 
heat flow under a variety of condi- 
tions. It is planned to use this an- 
alog in senior projects, especially 
in connection with cooling loads in 
summer air conditioning. The an- 
alog is being financed by Charles 
S. Leopold, consulting engineer of 
Fortune. 


Kimball Honored 


A dining room in Willard Straight 
has been named in honor of Dexter 
S. Kimball, professor of mechani- 
cal engineering, emeritus, and 
former dean of the College of En- 


Dean Kimball explains an early view of 
the Libe Tower to Foster M. Coffin, di- 
rector of the Straight. 

(Courtesy Office of Public 
Relations and Information) 


gineering. This unprecedented hon- 
or was conferred on Dean Kimball 
in recognition of his long associa- 
tion with the student union and his 
contributions to many other Cor- 
nell activities. He was a charter 
member of the Willard Straight 
Board of Governors, serving ten 


College News 


years, and has maintained a keen 
interest in its program. Since his 
retirement in 1936 from the Cornell 
faculty, he has remained active in 
several fields. He devotes much of 
his time to writing and speaking, 
and each fall gives a ten-week series 
of lectures at the U. S. Naval Acad- 
emy at Annapolis. During the re- 
cent war he was chief of the priority 
section of the Machine Tools Divi- 
sion of the War Production Board. 


Henriksen Receives Award 
Professor E. K. Henriksen, asso- 
ciate professor and head of the Ma- 
terials Processing Department, has 
been awarded the Knights Cross of 
the Order of Danebrog by the Dan- 
ish Government. The award was 
given to the Professor “in recogni- 
tion of educational and scientific 
services to his native country, civic 
activities, and participation in the 
underground movement during the 


war. 


Medal Awarded McNair 

A Ford Bartlett Award, an em- 
blem of gold given to members of 
the American Society of Photo- 
grammetry for notable efforts in 
increasing its membership, was pre- 
sented to Professor Arthur J. Mc- 
Nair of the School of Civil Engi- 
neering at the annual meeting of 
the Society in Washington. 


Pi Tau Sigma 

The mechanical engineering hon- 
orary society is sponsoring a series 
of review classes to prepare seniors 
for the Professional Engineer’s Ex- 
amination. Professor E. B. Watson 
discussed the advantages and re- 


quirements of the P. E. License at 
the opening class. 


Engineering Council 

The Student Engineering Coun- 
cil is launching a program to im- 
prove student-faculty relations, 
specifically, to bring contact on a 
more informal level through stu- 
dent visits to faculty homes. As the 
first function of this commendable 
program, Dean Hollister invited the 
members of the Council to his 
home. 


Tau Beta Pi Elections 
Howard A. Acheson Jr., ChemE ‘51 
Herman Albertine Jr., EE ‘50 
Robert J. Bergren, ME ‘50 
Kirk E. Birrell, ME ‘51 
Richard B. Brundage, EE ‘51 
Robert H. Caplan, ChemE ‘51 
Edward H. Christian, EE ‘50 
Davidson Clark, ChemE ‘50 
William D. Clark, ChemE ‘50 
Henry Col.en, CE ‘50 
Robert E. Cowley, ME ‘51 
Leon F. Fabbioli, EE ‘51 
Robert F. Gatje, Arch ‘51 
William S. Gere Jr., ME ‘51 
Owen H. Griffith, ME ‘51 
Harvey F. Houck Jr., CE ‘50 
Richard J. Houck, EE ‘50 
William G. Jennings, ME ‘51 
Paul S. Jones, ME ‘51 
Thomas N. Kasabali, ME ‘50 
Norman F. Kirchner, CE ‘51 
Henry G. Koch, EE ‘50 
Norman R. Kugler, ChemE ‘51 
George F. Mallison, CE ‘51 
Reino A. Merikallio, ME ‘51 
George F. Muller, EE ‘50 
Harold W. Ordway, ChemE ‘50 
Verrard S. Pook, Arch ‘51 
Alton R. Pope, ME ‘51 
Albert T. Reiff Jr., ME ‘50 
Milton J. Rice Jr., ME ‘50 
(Concluded on page 24) 
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and Views 


Once again the ENGINEER em- 
barks upon a new year of publica- 
tion, this marking the first issue of 
the new staff. We wish to extend 
our compliments to Dave White, 
retiring editor-in-chief, Don Read, 
retiring managing editor, and to 
all other departing senior mem- 
bers of the board for their fine re- 
cord over the past eight issues; we 
of the new staff shall endeavor to 
follow capably in their footsteps. 


Engineers’ Lounge 

Amidst all the buck-passing which 
has accompanied the Engineer’s 
Lounge program, the undeniable 
fact remains that somehow or other 
enough work has been done, and 
enough money has been raised, to 
give the lounge a start. Much of the 
credit for what has been accomplish- 
ed should go to Bill Gere, the presi- 
dent of KTX and unofficial chair- 
man of the lounge. Under Bill’s in- 
sistent prodding several of the hon- 
oraries which previously had smiled 
benignly on the project, but contri- 
buted no actual work, really came 
through: orchids to Eta Kappa Nu, 
for a fine job of painting the room, 
and to Atmos, for doing the best 
they could with the floor, which 
was in pretty poor shape. 

Let’s not forget that the Engin- 
eer’s Lounge is truly a student pro- 
ject. So far the University has done 
absolutely nothing in a concrete 
way to help the thing along, out- 
side of granting permission for use 
of the basement room in Sibley. 
However, there are increasingly 
stronger indications that the Uni- 
versity may eventually abandon its 
attitude of aloofness, and make ma- 
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terial contributions toward the 
lounge. Strong student support of 
the lounge program now will un- 
doubtedly result in a much more 
generous policy by the University 
later. Right now the lounge project 
is snowballing, gaining momentum, 
gaining acceptance. Get on the 
bandwagon! We engineers will soon 


have a gathering place fit for kings. 
T.J.K. 


Centralized Library 

It has been suggested that Cor- 
nell consolidate its library expan- 
sion plans and aim toward the 
eventual construction of a central- 
ized library which would be locat- 
ed on the land extending from the 
present site of the President's 
house to the front of Bailey Hall. 
The plan in addition calls for 
abolishment of all departmental 
libraries with their many supposed 
inefficiencies and the relocation of 
all books in the appropriate sec- 
tion of the new “centralized” build- 
ing. 

Certainly there is merit in and 
much necessity for the expansion 
of Cornell’s present library setup. 
The main library plant is com- 
pletely inadequate to serve the 
needs of a university of this size 
and scope, The facilities for study 
are hardly sufficient to accommo- 
date the hard-working variety of 
Arts and Science student, much 
less provide working room for the 
remainder of the 10,000 Cornell stu- 
dents and faculty. The lighting is 
poor, many of the desks are well- 
nigh unusable and in general the 
situation is not good. Too, it is of- 
ten true that books needed for a 
particular study are not to be found 


in the main library but must be 
hunted out in departmental lib- 
raries elsewhere on campus. The 
critics also point out that many 
departmental libraries, wishing to 
avoid this difficulty, have fostered 
excessive duplication of reference 
works. 


On this evidence and on the gen- 
eral sentiment that a “great” uni- 
versity should have a “great” lib- 
rary where the universal man of 
the modern day could have at his 
fingertips the compendium of the 
world’s knowledge of topics rang- 
ing from agronomy through Ice- 
landic literature and nuclear phy- 
sics to zoology, the centralized lib- 
rary committee has pushed its con- 
solidation plan in all seriousness 
and sincerity. 

Their seriousness and sincerity 
are appreciated, for these are the 
necessary ingredients for construc- 
tive thought. The motivating idea 
is however not sound. There are 
several facets of the matter that 
have been overlooked or at least not 
publicly mentioned by the library 
consolidators. First, the question 
must be raised as to the possibility 
of doing research in the phys:cal 
and natural sciences, with its great 
admixture of experimental work, 
without having a convenient, close- 
at-hand library containing all ne- 
cessary references. Were the pro- 
posed plan instituted, the “books 
necessary in this way—and there 
are many of them—would soon be 
out on “permanent loan” in the 
departments where they belonged. 

As for the argument concerning 
duplication, a fallacy may be rec- 
ognized here also, since books 
which are standard enough to be 
put on the shelves of several de- 
partmental libraries would _per- 
force be bought in quantity for the 
new library at the insistence of 
the various departments concerned. 

Much can be done to improve 
Cornell’s library system but it must 
not be done in such a way as to 
interefere with the progress of re- 
search. Sibley library is a_neces- 
sity; Baker and Olin libraries must 
each exist with the therefore un- 
avoidable duplication. Construct a 
new library for the social sciences 
and the humanities—an obviously 
needed facility—but leave the scien- 
tist his own books in his own build- 


ing. J.H.G. 
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BASIC THEORIES OF PHYSICS: 
Mechanics and Electrodynamics. 
By Peter Gabriel Bergmann. 280 
pp. Prentice-Hall, Inc. 1949. $3.75 
The preface to this unusual book 

on the conventional subject matter 
of the first-year graduate course in 
classical theoretical physics neatly 
defines the aims and the style of the 
author. Professor Bergmann, a spec- 
ialist in field theory, is no novice to 
textbook writing, In this new book, 
which is all too brief, he undertakes 
an ambitious task with considerable 
success. He wants to meet the des- 
perate need for beginning graduate 
students in physics to learn that 
“crucial questions of the day are 
unresolved,” that the task of theo- 
retical physics is to clarify and from 
time to time to “reforge” the con- 
ceptual framework from which men 
view the real world. He acknow- 
ledges his service under A. Ein- 
stein who taught him, in a happy 
phrase, that “the theoretical physi- 
cist is a philosopher in working- 
man’s clothes.” 

But this text is by no means par- 
allel to the many works of uneven 
value which purport to examine the 
philosophical basis of modern phys- 
ics. It is a somewhat sketchy but 
critical examination of all the major 
divisions of classical and non-sta- 
tistical physics: particle mechanics, 
the mechanics of continua, electro- 
dynamics, and special relativity. 
These topics are treated suggestive- 


Philip Morrison, author of the 
review of “Basic Theories of Phy- 
sics,” received a B.S. from the Car- 
negie Institute of Technology in 
1936 and a Ph.D. in physics from 
the University of California at 
Berkeley in 1940. Following gradu- 
ation, he took a position of instruc- 
tor of physics at the University of 
Illinois and then, in 1943, he joined 
the Manhattan Project, first at the 
University of Chicago and then at 
Los Alamos. In the fall of 1946, 
Dr. Morrison came to Cornell as a 
member of the faculty of the de- 
partment of physics and at pres- 
ent holds the rank of associate 
professor. Dr. Morrison is a mem- 
ber of the Federation of Ameri- 
can Scientists, the American Physi- 
cal Society and Sigma Xi. 

Professor B. K. Hough, associate 
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New Books 


for 


Engineers 


ly and carefully, though not in great 
detail, in the small bulk of the book. 
And the examination is in no sense 
external; it is carried on in the only 
fruitful way, by the careful con- 
struction of the theoretical and 
mathematical statements of the the- 
ories themselves. 

The novelty of the text lies main- 
ly in the nature of the topics treat- 
ed. There is a very pretty account 
of the Hamilton-Jacobi equation 
and the nature of the field of tra- 
jectories it generates in phase space. 
This is supplemented, many chap- 
ters Jater, by a brief but elegant 
equation and the relation between 
ray optics and particle mechanics. 
But any formulation of a mechani- 
cal problem in the Hamiltonian 
form, let alone in the transforma- 
tion theory, is left entirely up to the 
problems at the chapter ends. There 
is throughout the work a great and 
proper interest in the covariant 
formulation of physical laws, and 
the tensor calculus is well-treated, 
including the rather frequently neg- 


professor of civil engineering, who 
wrote the review of ‘The Mechan- 
ics of Engineering Soils,” also came 
to Cornell in the fall of 1946, after 
four years of service in the Army 
Engineers as first a captain and 
finally a lieutenant colonel. Profes- 
sor Hough, who received his B.S. 
from M.LT. in 1928 and his M.S. 
from the same institution in 1932, 
is in charge of the soils engineer- 
ing work at Cornell—a position 
he has held since 1947. During his 
first year at Cornell, he served as 
assistant to the Dean of the College 
of Engineering, having as his di- 
rect concern the easing of the acute 
housing shortage that existed at 
that time. Professor Hough is a 
member of Chi Epsilon, the Ameri- 
can Society of Civil Engineers, and 
Delta Tau Delta fraternity. 
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lected problem of the pseudo-tensor, 
and reflection symmetry. We learn 
about the stress tensor, and quickly 
get the electromagnetic field tensor 
in the three-space formulation; but 
nowhere does the text explicitly 
solve even one of the classical prob- 
lems in potential theory for some 
definite geometry, Radiation is well- 
discussed, from the standpoint of 
the spherical wave solutions of Max- 
well’s equations, and the whole 
theory of multipoles suggested on 
this basis. But again we barely see 
the formula for the power of dipole 
radiation. When the idea of normal 
coordinates first enters, we are dis- 
cussing the behavior of wave guides, 
which is managed without one men- 
tion of the current or charge distri- 
butions in the walls. There is no 
better account in any text I know 
of the problems which arise out of 
the need to treat consistently the 
interaction of a field singularity— 
a point charge—with itself. But the 
whole text is directed away from a 
concern with the atomic nature of 
matter and towards the self-con- 
sistency of field theory. Half a page 
is devoted to scattering, and not 
even the word “dispersion” appears 
in the index. Of course Professor 
Bergmann limited himself to class- 
ical physics, but this stringent avoi- 
dance of what to me are the really 
interesting questions, entirely apart 
from the deeper consistency mat- 
ters, which electromagnetic theory 
can handle on this level, is more 
than a little distressing. 

This is a good book, skillful and 
absorbing. It has things one cannot 
easily find in any other text. But it 
is deceptively smooth going. The 
absence of much detail, the ten- 
dency towards logical development 
rather than towards the more heu- 
ristic scheme of treating problems 
from more than one point of view, 
the lack of any graph or any numer- 
ical data at all beyond the speed of 

(Continued on page 40) 
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Photographic Analysis 


A new photographic emulsion 
capable of identifying atoms or 
chemicals through analysis of their 
radiant energies may prove useful 
for the study of the sun from roc- 
kets. It is called a “vacuum ultra- 
violet” or VU emulsion, and may 
be used in the thin atmosphere 250 
miles or more above the earth, or 
in near-vacuum on the ground. It 
is sensitive to light far into the ul- 
tra-violet because it has extremely 
close-packed silver grains with very 
little gelatin to absorb the ultra- 
violet light. This will facilitate the 
study of the ultraviolet rays of the 
sun at high altitudes before they are 
eliminated by the atmosphere. The 
new emulsion is also expected to 
find use in research in atomic spec- 
tra studies. 


High-Speed Flashbulb 


A new repeating photographic 
flashtube has the power necessary 
to “stop” in their tracks even the 
fastest moving objects. The long- 
life flashtube will take thousands 
of pictures at speeds of 1/5000 of a 
second, with a flash duration which 
has 10 times the action-stopping 
power of the fastest camera shutter 
now in general use. The light equi- 
valent it produces is enough for 
close-up color photography. 


Thin Fiber Production 


Delicate fibers of quartz, only 
1/50th the thickness of a human 
hair, are being produced for use in 
sensitive balance and various elec- 
tric measuring devices. Some of the 
fibers produced are so fine that 
more than ten miles of them could 
be wound on an ordinary-size spool 
that holds only 250 yards of com- 
mon cotton thread. Almost invisible 
to the naked eye, the fibers are 
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drawn from slender rods of quartz 
heated to very high temperature. 


Crystal Structure 


It is now possible to explore un- 
known substances and determine 
in a few minutes what elements the 
substances contain and how the 
atoms in them are arranged, by 


means of a new, automatic instru- 
ment. Called an X-ray spectrogon- 
iometer, the instrument makes its 
analyses by means of X rays, an 
especially sensitive Geiger counter, 
and a system of gears machined to 
the accuracy of those used to guide 
major astronomical telescopes. The 
sample to be analyzed is mounted 
(Concluded on page 28) 


Flight condition tests are shown being carried on in the new GE-developed University 
of Maryland Wind Tunnel. 


—Courtesy General Electric 
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Cathode Witchcraft 


(Continued from page 14) 


day as a source of mystery, atomic 
confusion, or something else. Sproull 
is still looking to Oak Ridge for 
barium 140, with which to carry on 
the diffusion experiment. Of course 
he remains in the guessing position 
in his game of investigating barium 


have all these experiments done. 
Through the conductivity measure- 
ments thermionic emission was 
shown to have little part in conduc- 
tion, and because surface conduc- 
tion was ruled out, that conduction 
occurs through the barium oxide 
crystal. Although the oxide was 
known to be a_ semi-conductor, 
there was no logical explanation. 


Vacuum tube used to test electrical properties of the crystal. A new crystal can be 
used for each test by simply removing the base from the tube. 


oFHC COPPER 
GASKET 


oxide, but he is approaching inevit- 
able answers. The next answer will 
be, how ions diffuse in his crystals. 

In this experiment, the radioac- 
tive isotope barium 140 will be 
evaporated to form a thin coating 
on the original crystal of normal 
barium. After cooking for a certain 
length of time, the crystal will be 
cut by microtome into many slices, 
each three ten-thousands of an inch 
thick. When these slices are placed 
in a Geiger counter, one can deter- 
mine how much of the radioactive 
barium is present and thus, how fast 
diffusion occurs. This will be the 
last planned experiment, although 
there will undoubtedly be more in 
the future on the properties of bar- 
ium oxide crystals. 


Science Advances 
One might well ask what good 
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PLATINUM 
ELECTRODES 


Pt vs PriO%Rh 


THERMOCOUPLE 


| mu ELECTRODE 


CYLINDERS 


From the photoconductivity experi- 
ments it has been shown that the 
gap between energy levels in the 
band diagram is less than four volts 
instead of ten to fifteen, a fact that 
explains its semi-conduction. Actu- 
ally then, the mystery of the oxide- 
coated cathode is on the road to 
solution. 


There will be more valuable in- 
formation available when all the 
measurements have been completed. 
Meanwhile, a start has been made. 
Several good experiments have been 
completed, showing what can be 
done, and opening up the field to 
other investigations. The problem 
is by no means solved after a mere 
two years of work by Sproull; but 
methods are available, tests are 
planned, and work will continue 
until witchery becomes science. 


Alumni News 
(Continued from page 17) 


Mexico Light & Power Co., Pastita 

55, Guanajuato, Gto., Mexico. 

The following is a list of some of 
the February graduates who have 
accepted jobs. 

Walter F. Allingham, B.S.A.E. 
Carrier Corp., Syracuse, N.Y. 

Russell S. Bogart, B.S.A.E. 

Bendix Aviation Corp., Eclipse 

Div., Bendix, N.J. 

Frank L. Bradley, Jr., B.M.E. 
Public Service Electric and Gas 
Co. of N.J., Newark, N.J. 

Thomas H. Brown, B.S.M.E. 
Fedders Quigan Co., Buffalo, 
N.Y. 

Kan Chen, B.E.E. 

Detroit Edison, Detroit, Mich. 
David |. Elow, B.M.E. 

United Spring Corp., Brooklyn, 

N.Y. 

Wayne H. Friedrich, B.S.A.E. 
Sealright Co., Fulton, N.Y. 

Paul C. Goundry, B.Ch.E. 

Eastman Kodak, Rochester, N.Y. 
William E. Gubb, B.M.E. 

Gleason Gear Works Co., Roch- 

ester, N.Y. 

Robert E. Gummer, B.S.A.E. 
Nye-Wait, Auburn, N.Y. 

Reginald Don Hartwell, B.M.E. 

The Aluminum Cooking Utensil 

Co., Syracuse, N.Y. 

Robert H. Heller, B.S.A.E. 

Bendix Aviation Corp., Eclipse 

Div., Bendix, N.J. 

James W. Hopkins, B.Ch.E. 
DuPont, Seaforth, N.J. 

Donald S. Ironside, B.S.E.E. 
Minneapolis-Honeywell Co. — 
Brown Instrument Division, Phila- 
delphia, Pa. 

David W. Kennedy, B.M.E. 

DuPont, Wilmington, Del. 
William James Kingston, B.M.E. 

Eastman Kodak, Rochester, N.Y. 
William X. Madden, B.S.C.E. 

U. S. Bureau of Reclamation, 

Santa Barbara, Cal. 

Joseph Lang McKinney, B.S.A.E. 
Westinghouse Electric Co., East 
Pittsburgh, Pa. 

Robert C. Moore, B.E.E. 

Marathon Electric Mfg. Co., 

Wausau, Wis. 

William Ohaus, B.M.E. 

Ohaus Scale Co., Short Hills, N.J. 
Duncan B. Parsons, B.S.E.E. 

Sperry Gyroscope, Garden City, 

N.Y. 


(Concluded on page 24) 
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He uses 4 of the earth’s elements in his cooking 


If you’ve always thought of glass simply as a 
substance made of sand, soda, and lime, 
we believe this will surprise you: 

Corning scientists, such as the one you 
see here cooking up a batch of experimental 
glass, have actually made glass using 84 of 
the earth’s presently known 96 elements. 

Nearly 3000 of these experimental glass 
compositions are turned out every year, as 
Corning scientists search for new and use- 
ful ways to combine nature’s elements. 

Already Corning has developed more 
than 50,000 formulas for glass. Just as al- 
loys make metals more useful, these 50,000 
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formulas make glass more useful—enlarg- 
ing its applications in untold and sometimes 
surprising ways. 

Corning makes glass so strong that it can 
be used as piping in a steel mill. Corning 
makes glass so soft that it can be melted 
with a match—and glass so resistant to 
thermal shock that it can be heated to a 
cherry red, then plunged into ice water with- 
out its breaking. 


Today, throughout industry, Corning 
means research in glass—research which, 
along with a multitude of other develop- 
ments, has made glass one of today’s most 


versatile engineering materials. 

Corning is constantly turning up new kinds 
of glass, new uses for existing ones. So when 
you're out of college, and concerned with 
product or process improvement, it will pay 
you to call on Corning before your plan- 
ning reaches the blueprint stage. Corning 
Glass Works, Corning, New York. 


CORNING 


_means research in glass 
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4 


Economy 
Pumps, Inc. 


Division of Hemilton-Thomas Corp. 
HAMILTON, OHIO 


Economy PUMPING makes sound 
sense tc engineers who know the dol- 
lars and cents value of trouble-free 
pumping service. To pump longer, at 
lower cost, with less maintenance, rely 
on Economy Pumps. 


Centrifugal, axial, and mixed flow 
pumps for all applications. 

For complete details on any Econ- 
ony Pump, write Dept. £.:2 
Please specify type pump in 
which you are interested. 


PUMPIN 


the land. 


relief valves and pump governors. 


Valve, write Dept. L-12 


you are interested. 


Croser 
. that’s been the forty year service record. of ee ‘ 
Automatic’ Regulating Valves on’ ng. < 
Klipfel exclusive design inner valves assure better closing mont 
dependable regulation. 


Complete line includes pressure reducing valves, float ‘sod reveg, 
valves, the: hermostatic valves, back pressure and 


+ For complete details on any Klipfel 


Please specify type valve in which 


MANUFACTURING COMPANY 


Economy! 


“more 


Alumni News 
(Continued from page 22) 


William F. Pearson, B.E.E. 
Public Service Electric and Gas 
Co. of N.J., Newark, N.J. 


Donald G. Rumsey, B.S.A.E. 
Fedders Quigan Co., Buffalo, 
N.Y. 


Austin Weston, B.S.A.E. 
R. R. Donnelly and Sons, Chi- 
cago, Ill. 


In its February, 1950, issue, the 
CORNELL ENGINEER reported that 


Arthur N. Gibb, B.S. in Arch, ‘90, 
former mayor and alderman of 
Ithaca, had been unanimously 
elected member of the Ithaca Ro- 
tary Club. It unfortunately did not 
also reach the attention of the edi- 
tors that Mr. Gibb had died on 
Dec. 25, 1949. The ENGINEER 


apologizes for this error and ex- 
presses its regrets to all those who 
knew and respected Mr. Gibb. 
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College News 


(Continued from page 18) 


Robert E. Schmidt, ME ‘50 
Frederick P. Stephan, ME ‘50 
Stanford H. Taylor, ChemE ‘51 
Thomas H. Tefft, ChemE ‘50 
Don H. Thomson, EE ‘50 
Richard F. Tucker, ChemE ‘50 
Edward F. Watson, CE ‘51 
Robert T. Wong, Arch ‘51 
William F. Yetter, EE ‘50 
Charles P. Yohn, ME ‘50 
Thomas D. Young, CE ‘50 


Flax Receives Award 


Mr. A. H, Flax, head of the Aero- 
dynamics Research Department of 
the Cornell Aeronautical Labora- 
tory, Inc., Buffalo, has been award- 
ed the Lawrence Sperry Award, giv- 
en annually by the Institute of 
Aeronautical Sciences, for a signi- 
ficant contribution to the advance- 
ment of aeronautics in 1949. After 
graduating from the Guggenheim 
School of Aeronautics, New York 
University, Mr. Flax did graduate 
work at Cornell and the University 


A. H. Flax 


of Rochester. He was employed by 
the Curtiss-Wright and Piasecki 
Helicopter Corporations before join- 
ing the staff of the Aeronautical 
Laboratory in 1946. The award 
winner is the author of papers on 
flutter, aeroelasticity, heliocopters, 
and supersonic aerodynamics. 
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How many new ideas are in this Light-Weight material 


WEIGHT 


FOR YOU? 


a plastic laminate may be. 


just the material you’ve been seeking. It may 

give you some good ideas on how to make your 

product or process better . . . and less expensive. 

Synthane is light as a mouse. But that’s not 

all—for it has a combination of valuable me- 

chanical, electrical and chemical properties 

useful in many applications, in almost 

every industry. Electrically, Synthane 

combines high dielectric strength with 

low power factor and low moisture ab- 

sorption. Mechanically, it is hard, dense, 

highly resistant to impact fatigue, abrasion 

and wear. Chemically, it stoutly resists 

corrosive liquids and atmospheres. Yet with 

all this, Synthane is easily machined on 

standard equipment. Synthane rods and tubes 

are excellent for high-speed production on auto- 
matic screw machines. 

These and many other properties — combined 

—make Synthane adaptable to countless chemical, 

electrical and mechanical applications, Synthane 

Corporation, 24 River Road, Oakes, Pa. 


AT WORK IN INDUSTRY 


Cleveland Pneumatic Tool Company, mak- 
ers of Aerol Landing Gear Shock Strut for 
the U.S. Air Force Bomber, B-36, selected 
Synthane asthe right material for the bearing 
shown because of light weight, wear resis- 
tance, low friction quality, good compressive 
strength, excellent shock resistance, and the 
close tolerances to which it may be fabrica- 
ted. Are these qualities valuable to you? 


DESIGN @ MATERIALS e FABRICATION @ SHEETS @ RODS @ TUBES @ MOLDED-MACERATED @ MOLDED-LAMINATED 
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DAFFYNITIONS 
OR 
CRUEL CLUES 


1 Between eyes and hairline 
3 Complex prefix 4 
4+ Element 
6 Overhead railroad 
7 RT’s never were there, were they? IS 
8 Electron Coupled Oscillator (Abbv.) 
~2.Would you give him a job? 
10 (Referring to 9 across) You would? 7 1g 
11 Famous color of the electromagnetic 
spectrum 
12 Type of chop, $0.65 at the Straight. 
14 Element (Not the same as 4 across) ‘at 
15 You cast one at the poles 
16 Neither ME, CE, or ChemE 23 
17 Famous New York Magazine (refer 
to 17 down) 
18 Antenna (British Abbv.) x 
21 You keep dirty clothes in it. . 2s 


22 Presumably you live there during va- 
cations 

23 Oasis among the states 29 30 

25 Zero inductance 

29 Most engineers are... 

32 Greek letter employed during crew 33 
practice 

33 Childish unit 

34 Childish exclamation 3Y 

H 35 “My three hour prelims given at night 

j only take one hour.” (Anagram) 
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partners in creating 


For 8! years, leaders of the engineering profession 
have made K & E products their partners in creating 
the technical achievements of our age. K & E instru- 
ments, drafting equipment and materials—such as the 
LEROY} Lettering equipment in the picture—have thus 
played a part in virtually every great engineering 
project in America. 


KEUFFEL & ESSER CO. 
est. 1867 
NEW YORK ° HOBOKEN, N. J. 
Chicago * St. Louis * Detroit 
San Francisco * Los Angeles * Montreal 


tReg. U.S. Pat. Off. 


DOWN: 


In every core 


Time ratio (only senior EE’s expected 
to C this) 


What every coed is after (besides 
Men) 


Humorous remark (German) 
Latin light, or famous soap 
2 down 


Chicken usually hatch them if nature 
is allowed to take its course (confer- 
cence with Ag student should prove 
that the myth of the birds, flowers & 
bees is not all it’s made out to be) 


Ham call (no connection with theatre) 
The most popular date breaking de- 
vice engineers invented 

OHMS 


(Seniors note) You wipe it off your 
glass (beer glass) 


Said of a low resistance coil (HI . .) 
AMPS 
Joe’s brother 


Same as 19 down (This is to give the 
sophomores a break) 


7 Prominent protuberance on your phase 


Humorous remark (Swedish) 

Joe’s wife 

What you are if you look over your 
neighbor’s shoulder 


Noah had one 


(Answers on page 42) 
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With the development of Neoprene Type W 


Again 


Motor mountings, wire and cable, sponge, gaskets, swim caps are 
among possible uses for Du Pont’s new Neoprene Type W. 


NEOPRENE — the chloroprene rub- 
ber produced by Du Pont research— 
has long outpointed natural rubber 
onmany counts. Because ofits greater 
resistance to chemicals, flame, heat, 
sunlight, weathering, oxidation, oils, 
grease and abrasion, it is widely used 
in such products as industrial hose, 
conveyor and transmission belts, in- 
sulated wire and cable, hospital sheet- 
ing, gloves and automotive parts. 

Until recently, however, certain 
natural rubber compositions couldn’t 
be beaten when it came to “perma- 
nent set” characteristics. Released 
from the pressure of prolonged de- 
formation, they returned more nearly 
to their original shape. 

This recovery factor is important 
to some manufacturers, particularly 
the people who make gaskets, seals, 
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diaphragms, sheet packing, soft rolls 
and vibration-dampening devices. 


NEW PRODUCT NEEDED 
Much as they wanted to use neo- 
prene because of its other superiori- 
ties, they often needed more resist- 
ance to permanent deformation than 
it afforded. So they used natural rub- 
ber, but were never quite satisfied 
with the way it resisted deteriora- 
tion in severe service. 

Du Pont scientists went to work 
to solve the problem. Skilled research 
chemists, physicists, engineers and 
others pooled their efforts. The re- 
sult was a new polymer named Neo- 
prene Type W. 

NEOPRENE TYPE W INTRODUCED 


Chemically, the new neoprene is 
quite similar to previous types. But 


ter, N. J., one of 
Du Pont’s laboratories which participated in the 
development of Neoprene Type W. 


its molecular structure has been 
changed so that the mechanical prop- 
erties of its compositions are more 
nearly like those of rubber. With 
Neoprene Type W, it is possible to 
producevibration-dampeningdevices 
that are not only highly resistant to 
oils, heat, grease and sunlight, but 
recover better than rubber from pro- 
longed pressure. 

Neoprene Type W also provides 
the basis for compositions that have 
a low modulus of elasticity —are easy 
to stretch. More attractive colors are 
possible. Soon it may appear in such 
articles as swim caps, where bright 
colors and head comfort are impor- 
tant. The brighter-colored composi- 
tions should also appeal to makers 
of appliance cords, coasters, sink 
mats, stove mats and toys. 

In developing the uses of Neoprene 
Type W, Du Pont is working with 
hundreds of manufacturers and dis- 
tributors. Once again a “partner- 
ship” of big and small businesses will 
cooperate to give Americans the 
benefits of an advance in science. 


SEND FOR “The Story of Coal, Air and 
Water,”’ a 28-page illustrated booklet de- 
scribing the chemical ingenuity behind the 
development of neoprene, nylon, and other 
products. For your free copy, write to the 
Du Pont C 


REG. U.S. PAT. OFF. 


BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


Great Dramatic Entertainment—Tune in“ Cavalcade 
of America” Tuesday Nights, NBC Coast to Coast 
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Techni-Briefs 


(Continued from page 21) 


in the center of a large table. An 
X-ray beam is passed through it, 
and the Geiger counter, moved by 
precision gears, rotates around it 
slowly, measuring the intensity of 
X-rays scattered by the sample at 
every angle. The new method 
much faster and more accurate than 
the previously used photographic 
technique. 


Electronic Torch 


A new electronic torch so hot it 
can melt firebrick and even tung- 
sten which melts at 3370 degrees 
C, is finding specialized use in in- 
dustry. No method has yet been 


The automatic X-ray spectrogoniometer 

quickly records the chemical content and 

atomic arrangement of an unknown chemi- 
cal sample. 

—Courtesy General Electric 


devised for measuring the flame’s 
temperature. The arc is formed by 
radio waves at the extremely high 
frequency of one billion cycles per 
second, generated by a magnetron 
tube. The radio waves break up ni- 
trogen molecules, which consist of 
two atoms, into individual atoms. 
When these atoms reunite to form 
molecules again, heat is released in 
amounts large enough to reach the 
extremely high temperatures, 


Memory by Electronics 

A new electron tube with a “vis- 
ual memory” has recently been de- 
veloped by RCA. Called the Graph- 
econ, it can “remember” for more 
than a minute radar signals or os- 
cilloscope traces which occur in less 
than a millionth of a second. 


Have 
you 
heard 
what 


be righter!) 


duit, raceways and fittings. 


NATIONAL 


FOR MEASURING 
RADIOACTIVE 
EMISSION 


“Chang and Eng” 


FAST NEUTRON DETECTOR 


Some grad is spreading the word that National 
Electric is the world’s largest single source of supply 
for electrical roughing-in materials. (And he couldn't 


Since 1905 NE products have set the pace for 
quality. Today the NE complete line of electrical 
roughing-in materials includes: wires, cables, con- 


National Electric 


PROOGCOCTS CORPORATION 
PITTSBURGH 30, PA. 


This instrument, which follows very closely the original design 
of the U. S. Atomic Energy Commission, was designed for the 
measurement of fast neutrons emanating from atomic piles. It 
is a self-contained instrument comprising twin ionization cham- 
bers, Lindemann Electrometer and reading microscope, dry bat- 
teries and the necessary controls for charging the chambers and 
providing the requisite voltages for the electrometer plates. 


Other Cambridge Instruments 

Lind has high sensitivity and good stability. 
Does not require leveling. When reading, the upper end of the needle is 
observed on a scale illuminated through a window in bottom of case. Size 
8.3 X 6.5 X 3.5 cm. 

Pocket Gamma Ray Dosi: is a p 1 monitoring instrument to 
measure cumulative exposure to gamma or x-rays over a given period. 
Contuins an ionization chamber, a quartz fibre electrometer and viewing 
system. 

Precision lonization Meter (Failla Design) a complete instrument for null 
methods of radioactivity measurement where background radiation effects 
must be eliminated. 

Send for complete information 


CAMBRIDGE INSTRUMENT Co., INC. 


3756 Grand Central Terminal, New York 17, N. Y. 
MANUFACTURERS OF PRECISION INSTRUMENTS 


PIONEER 


Use the CORNELL UNIVERSITY PLACEMENT SERVICE 


Administration Building, Ithaca 
John L. Munschauer ‘40, Director 


New York Office, 107 E. 48th St. 
Paul O. Reyneau ‘13, Manager 
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TO KEEP 
YOUR TOASTER 
POPPING.. 


Six million electric ranges. 
37 million radios. 29 million 
electric clocks. 27 million 
electric refrigerators.17 mil- 
lion electric coffee makers. 
23 million toasters...Thirty 
years ago, they were just a 
sparkle in someone’s eye. 

Facts like that should hearten you, when you wonder 
about your future in American industry. The oppor- 
tunity’s there—as it was there for Alcoa in the early 
days of electrical transmission. 

Today, nearly half the high-tension lines that feed those 
appliances are made of Alcoa Aluminum. Nearly two 
million miles of ACSR (aluminum cable steel reinforced). 
Although it was light, and corrosian resistant, and con- 


INGOT + SHEET & PLATE + SHAPES, ROLLED & EXTRU 
ELECTRICAL CONDUCTORS 


ductive, nobody wanted to make aluminum into cable, 
at the beginning. All right, we said—we’d do it. We 
launched a long research project to produce purer metal, 
and made the basic changes in our reduction processes 
that the research finally indicated. We built a cable- 
testing laboratory long enough to mount whole spans of 
cable, and vibrate them as the wind does, to check 
fatigue strength. This was hard, discouraging work, and 
it took most of the lifetimes of a good many Alcoa people. 

But today aluminum high-lines cross the Great Bear in 
Canada, and funnel Grand Coulee’s power into millions 
of homes and factories. We think they stand as a pretty 
good monument to this country’s way of doing things, 
through research perseverance, stockholders’ courage, 
and employees’ hard work. ALUMINUM COMPANY OF 
AMERICA, 742D Gulf Building, Pittsburgh 19, Penna. 


* WIRE + ROD + BAR + TUBING + PIPE + SAND, DIE & PERMANENT MOLD CASTINGS + FORGINGS > IMPACT EXTRUSIONS 
SCREW MACHINE PRODUCTS * FABRICATED PRODUCTS + FASTEWERS + FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS 
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Stuffing Box Melatenance cee 


Fluctuating Sealing Water Pressure Is No Problem when you in- 
stall a Morris Type R Slurry Pump. Even when peak demand 
on the plant supply line lowers the pressure, this pump 
operates with minimum stuffing box wear. Only 10% normal 
sealing water pressure is actually required ... because Morris 
Type R stuffing box is subject to suction pressures only. Low 
line pressure is therefore sufficient to shut out grit effectively 
... and still protect the slurry from objectionable dilution. 


If no other Type R feature were listed, here’s one that says: 
Specify Morris. But there’s even a bigger story. Ask for further 
information onthis outstanding slurry pump, servicing scores 
of material handling applications. 


OTHER MORRIS TYPE R FEATURES 
© EASY TO INSTALL © EASY TO DISMANTLE 
© EASY TO MAINTAIN U SIMPLEST DESIGN 
© MINIMUM NUMBER OF WEARING PARTS 


MORRIS Type “R” 
SLURRY PUMP 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


Branch Offices in Principal Cities 
John C. Meyers, Jr., E.E., '44, Executive Vice-Pres. 


Morris 


Professional Engineers 
(Continued from page 12) 


the state. Therefore, by requiring 
registration the state insures that 
only those persons who meet educa- 
tional and experience requirements 
may practice in the profession of 
engineering, The engineer who de- 
signs a bridge, highway, generator 
or steam power plant must consider 
the safety of the user and general 
public who must be protected by 
the state. 

Most engineers feel that they are 
professional men and should have 
the professional status of lawyers 
and doctors. Yet, only 45% of the 
engineers are registered in the 
United States as compared to 100% 
for medicine and law. To attain pro- 
fessional standing we must have 
professional registration engi- 
neers. By achieving a higher regis- 
tration among professional engineers 
solidarity will be achieved, and 
therefore the protection of the en- 
gineers’ right can be established. 

Start taking your step toward 
achievement in your professional 
field by registering or become certi- 
fied as an Engineer-in-Training at 
as early a date as possible. By put- 
ting the examination off you are ex- 
pressing a fear that you do not feel 
qualified to enter the engineering 
profession because you do not feel 
qualified to pass the examination. 
The purpose of the examination is 
to determine those who are compe- 
tent in the eyes of the state and are 
given the state’s permission to wear 
the badge of recognition—a Pro- 
fessional Engineer’s License. 


Addresses of Registration Boards 


Alabama State Board of Regis- 
tration for Professional Engineers 
and Land Surveyors, Clifton C. 
Cobb, Assistant Secretary, 702 
Washington Avenue, Montgomery 
5, Alabama. 

Alaska Territorial Board of Engi- 
neers and Architects Examiners, 
Linn A. Forrest, Secretary, Box 
995, Juneau, Alaska. 

Arizona State Board of Technical 
Registration, Lewis S. Neeb, Secre- 
tary, P.O, Box 1029, Phoenix, Ariz- 
ona. 

Arkansas State Board of Regis- 
tration for Professional Engineers, 


(Continued on page 32) 
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WHEREVER HIGH CARBON WIRE can improve the quality of a manufactured 
product, Roebling wire can be adopted with complete confidence in results. Roeblin 
is one of the world’s largest producers of quality Oil-Tempered Spring Wires and Co 
Rolled Spring Steels. .. furnishes wire with physical properties and finishes for almost 
every purpose under the sun. 

But besides bettering your product, Roebling round, flat and shaped wires, brin 
you better production, too. Every inch of these wires is identical in gauge, grain an 
finish. Your machine preparation time is lowered; machine stoppages and rejects cut 
way down ... Roebling research, special techniques and modem, precision equip- 
ment assure wires with definite plus values for every user. 


THAT’S WHY... 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON 2, NEW JERSEY 

Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 5525 W. R It Road * Cinei i, 3253 Fredonia Ave. 
® Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 Jackson St. * Houston, 6216 Navigation Blvd. * Los Angeles, 
216 S. Alameda St. * New York, 19 Rector St. * Philadelphia, 


12 S. Twelfth St. * Portland, 1032 N. W. l4th Ave. ®* San 
Francisco, 1740 S h St. * Seatile, 900 First Aves. A CENTURY OF CONFIDENCE 
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Professional Engineers 
(Continued from page 30) 

V. E. Scott, Secretary, P.O. Box 

175, Pulaski Heights Station, Little 

Rock, Arkansas. 

California State Board of Regis- 
tration for Civil and Professional 
Engineers, Pecos H. Calahan, Ex- 
ecutive Secretary, 529 Business and 
Professors Building, 1020 N. Street, 
Sacramento 14, California. 

Colorado State Board of Exam- 
iners for Engineers and Land Sur- 
veyors, W. T. Blight, Assistant 
Secretary, 20 Capitol Building, 
Denver, Colorado. 

Connecticut State Board of Reg- 
istration for Professional Engineers 
and Land Surveyors, William K. 
Simpson, Secretary, 30 Oak Street, 
Hartford 6, Connecticut, 

Delaware State Board of Regis- 
tration for Professional Engineers 
and Land Surveyors, Thomas J. 
McDonnell, Secretary, P.O. Box 


1266, Wilmington, Delaware. 
Florida State Board of Engineer 
Examiners, Joseph Weil, Secretary, 
702 John F. Seagle Building, Gaines- 
ville, Florida. 
Georgia State Board of Registra- 


tion for Professional Engineers and 
Surveyors, R. C. Coleman, Joint 
Secretary, 111 State Capitol, At- 
lanta, Georgia. 

Hawaii Board of Registration for 
Professional Engineers, Architects 
and Land Surveyors, Wm. C. Furer, 
Secretary, 1909 Aleco Place, Hono- 
lulu 54, Hawaii. 

Idaho State Board of Engineer- 
ing Examiners, Raymond J. Briggs, 
Secretary, Briggs Engineer Build- 
ing, Boise, Idaho. 

Illinois State Department of Re- 
gistration and Education, Fred W. 
Ruegg, Supt. of Registration, State 
House, Springfield, Illinois. 

Indiana State Board of Registra- 
tion for Professional Engineers and 
Land Surveyors, L. T. Gootee, Ex- 
ecutive Secretary, 330 State Capi- 
tol, Indianapolis, Indiana. 

Iowa State Board of Engineering 
Examiners, Henry Wichman, Secre- 
tary, State House, Des Moines, 
Towa. 

Kansas State Registration Board 
for Professional Engineers, George 
W. Bradshaw, Secretary, University 
of Kansas, Lawrence, Kansas. 

Kentucky State Board of Regis- 


tration for Professional Engineers, 
C. S. Crouse, Secretary, University 
of Kentucky, Lexington 29, Ken- 
tucky. 

Louisiana State Board of Engi- 
neering Examiners, F. W. Macdon- 
ald, Assistant Secretary, Old En- 
gineering Building, Tulane Univer- 
sity, New Orleans, Louisiana. 

Maine State Board of Registra- 
tion for Professional Engineers, 
Bryant L, Hopkins, Secretary, 
Bangs Station, Waterville, Maine. 

Maryland State Board of Regis- 
tration for Professional Engineers 
and Land Surveyors, J. W. Gore, 
Secretary, 1101 Key Highway, Bal- 
timore 30, Maryland. 

Massachusetts State Board of 
Registration of Professional Engi- 
neers and of Land Surveyors, Al- 
bert Haertlein, Secretary, Room 
413, State House, Boston, Massa- 
chusetts. 

Michigan State Board of Regis- 
tration for Architects, Professional 
Engineers and Land Surveyors, 
Watts A. Shelley, Executive Secre- 
tary, 705 Cadillac Square Building, 
Detroit 26, Michigan. 

(Continued on page 34) 
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The Seaboard Fish Co. handles up to 
{ 10,000 pounds of seafood per day in its new 
building located at 38-42 S. Albemarle Street, 
_ in the Maryland tropolis—th 
of which now exceeds a million! Facilities in- 
clude @ wholesale fish market, two quick-freez- 
ers, and a freezer storage with capacity for 
300,000 pounds. Three Frick compressors, (one 
a booster for low-temperature work) plus con- 
densers, coils, and controls, carry the heavy 
g load. Installation by the Paul J. 
Vincent Co., Baltimore Distributors for Frick 
Company. 
The Frick Graduate Training Course in 
Refrigeration and Air Conditioning, Oper- 
ated over 30 years, Offers a Career in a 


Growing Industry. 
L ‘ 


Frick. 
Frick Booster Compressor. Inter-cooler end NESBORO PENNA 
Second-stege Machine: 


Seaboard Fish Co. ‘Abe Builders of Power Farming end Swill Machinery 


One of Frick Blizrard 
a Holding Two Push-Trucks. 
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ROYAL PORTABLE 


with FINGER FORM KEYS 


designed to cradle 

your finger tips! 
The ideal graduation gift—the 
completely revolutionary new 
ROYAL PORTABLE TYPE- 
WRITER. New Quiet De Luxe, 
$89.50 plus tax. Also the new 
Arrow, $79.50 plus tax. 


TRIANGLE 
BOOK 
CO-OP 


Evan J. Morris, Proprietor 
412 College Avenue Sheldon Court 
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| Serves New Baltimore Plant 
= 
= 


Here’s how Paul L. 

Lantz might teach his 9- 

year-old son Dave some 

of the facts of industrial 

ht to be easy for 

as learned plenty 

po ie 14 years at Norton, 

where over 50% of all employees 

have been on the job for more 
than 10 years. 


A quintet of combines in action. 


EASY AS IT LOOKS, DAD?” 


“No, son. It’s just easier than it used to be, thanks to the farm equipment manufacturers who are always 
finding new and better ways to make farming more efficient.” 


“Diesel tractors give more power 
than 100 horses. Smooth, rugged 
power derived from accurate, close- 
fitting parts. Norton Lapping Machines 
finish these parts to closest tolerances 
possible in mass production. 


“Yes, indeed, Dave, the Norton iii 
ucts I help make are an important 
part of the preparation of every meal 
you eat. As a matter of fact, just about 
everything that makes living worth- 
while today is a little bit better because 
Norton products added something 
extra to it.” 


Vol. 15, No. 7 


“Parts like cultivator discs and plow- 
shares, made of today’s tougher 
metals, stand rougher treatment. Fast- 
cutting Alundum grinding wheels, or 
Alundum-coated polishing wheels, 
finish these parts right! 


“Grinding and finishing implement 
parts, sharpening cutting tools, heat- 
treating metals for improved properties 
are among the vital farm-equipment 
jobs entrusted to Norton grinding 
wheels, machines and refractories.” 


REFRACTORIES, POROUS MEDIUMS & LABORATORY WaRe.| 


WNORTONF 


TRADE MARK REG U.S PAT. OFF 


ddlaking better products to make other products better 


ABRASIVES a WHEELS. ABRASIVE PAPER & 


all 
AND LAPPING MACHINES LABELING MACHINES 


<= 


WORBIDE PROOUCTS 


NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 


BEHR-MANNING, TROY, N. ¥. IS A DIVISION OF NORTON COMPANY 


now. SLIP FLOORING . 


i 


i 
: 


SILICON CARBIDE 


Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 


MAGNESIA ZIRCON 


LAVA CRUCIBLE COMPANY of PITTSBURGH 


Pittsburgh, Pennsylvania 


FUSED ALUMINA 


MULLITE 


Professional Engineers 
(Continued from page 32) 


Minnesota State Board of Regis- 
tration for Architects, Engineers 
and Land Surveyors, Miss Helen D. 
Carlson, Executive Secretary, 316 
New York Building, St. Paul, Minn- 
esota. 

Mississippi State Board of Regis- 
tration for Professional Engineers, 
O. B. Curtis, Sr., Secretary, P.O. 
Box 3, Jackson, Mississippi. 

Missouri State Board of Regis- 
tration for Architects and Profes- 
sional Engineers, Mrs. Clemmie V. 
Wall, Secretary, Box 184, Jefferson 
City, Missouri. 

Montana State Board of Regis- 
tration for Civil Engineers and Land 
Surveyors, Eldon R. Dodge, Secre- 
tary, Montana State College, Boze- 
man, Montana. 

Nebraska State Board of Exam- 
iners for Professional Engineers and 
Architects, Roy M. Green, Secre- 
tary, 204 M.A. Building, Univer- 
sity of Nebraska, Lincoln 8, Nebra- 
ska. 

Nevada State Board of Register- 
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ed Professional Engineers, Stanley 
G. Palmer, Secretary, University 
of Nevada, Reno, Nevada. 

New Hampshire State Board of 
Registration for Professional Engi- 
neers, Ned Spaulding, Secretary, 6 
School Street, Hudson, New Hamp- 
shire. 

New Jersey State Board of Pro- 
fessional Engineers and Land Sur- 
veyors, Thomas E. Heathcote, Sec- 
retary, 921 Bergen Avenue, Jersey 
City 6, New Jersey. 

New Mexico State Board of Re- 
gistration for Professional Engi- 
neers and Land Surveyors, John H. 
Bliss, Secretary, P.O. Box 1079, 
Santa Fe, New Mexico. 

New York State Board of Exam- 
iners of Professional Engineers and 
Land Surveyors, Newell L. Free- 
man, Secretary, 23 S. Pearl St., Al- 
bany, New York. 

North Carolina State Board of 
Registration for Engineers and 
Land Surveyors, C. L. Mann, Secre- 
tary, Room 207, Civil Engineering 
Bldg., N. C. State College, Raleigh, 
North Carolina. 

North Dakota State Board of 


Registration for Professional Engi- 
neers, Frank E. Cave, Secretary, 
1011 Eighth Street, Bismarck, 
North Dakota. 

Ohio State Board of Registration 
for Professional Engineers and Sur- 
veyors, Robert N. Waid, Secretary, 
1113 Wyandotte Building, 21 West 
Broad Street, Columbus, Ohio. 

Oklahoma State Board of Regis- 
tration for Professional Engineers, 
Gwynne B. Hill, Secretary, 516 
Petroleum Building, Oklahoma City, 
Oklahoma. 

Oregon State Board of Engineer- 
ing Examiners, E. A. Buckhorn, 
Secretary, 433 Builders Exchange 
Building, Portland, Oregon. 

Pennsylvania State Registration 
Board for Professional Engineers, 
Miss Rebecca J. Nickles, Secretary, 
324 Education Building, Harris- 
burg, Pennsylvania. 

Puerto Rico Board of Examiners 
of Engineers, Architects and Sur- 
veyors, Luis Cuto Coll, Secretary, 
P.O. Box 3717, Santurce, Puerto 
Rico, 

Rhode Island State Board of 

(Concluded on page 36) 
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New scintillation counter, 

using electron tube developed 

at RCA Laboratories, gives faster, 

more accurate measurements of atomic radiations. 


What can you hear through an ear ef grain ? 


When agriculturists want to learn 
what nourishment a plant is getting, 
they inject radioactive materials into 
the soil and trace their absorption 
with sensitive instruments. Industry 
and medicine also use this ingenious 
technique to gain needed knowledge. 


Until recently, scientists literally heard 
what was happening, for they followed 
the passage of atomic materials through 
oa or machines, or even the human 

y, with a clicking Geiger counter. 
Now a more sensitive instrument—a new 
scintillation counter made possible by a 
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development of RCA Laboratories—can 
do the job more efficiently. 


Heart of this counter is a new multiplier 
phototube, so sensitive that it can react to 
the light of a firefly 250 feet away! In the 
scintillation counter, tiny flashes, set off by 
the impact of atomic particles on a fluores- 
cent crystal, are converted into pulses of 
electrical current and multiplied as much as 
a million times by this tube. 


* * * 


See the newest advances in radio, television, 
and electronic science at RCA Exhibition 
Hall, 36 West 49th Street, New York. Admis- 
sion is free. Radio Corporation of America, 
Radio City, N.Y. 


Continue your education 
with pay—at RCA 


Graduate Electrical Engineers: RCA 
Victor—one of the world’s foremost manu- 
facturers of radio and electronic products 
—offers you opportunity to gain valuable, 
well-rounded training and experience at 
a good salary with opportunities for ad- 
vancement. Here are only five of the many 
projects which offer unusual promise: 

@ Development and design of radio re- 
ceivers (including broadcast, short wave 
and FM circuits, television, and phono- 
graph combinations ) . 

@ Advanced development and design of 
AM and FM broadcast transmitters, R-F 
induction heating, mobile communications 
equipment, relay systems. 

® Design of component parts such as 
coils, loudspeakers, capacitors. 

®@ Development and design of new re- 
cording and producing methods. 

© Design of receiving, power, cathode 
ray, gas and photo tubes. 

Write today to National Recruiting Divi- 
sion, RCA Victor, Camden, New Jersey. 
Also many op ities for Mechanical 


and Chemical Engineers and Physicists, 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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Professional Engineers 
(Continued from page 34) 


Registration for Professional Engi- 
neers and Land Surveyors, Philip S. 
Mancini, Secretary, 242 State Office 
Building, Providence, Rhode Island. 

South Carolina State Board of 
Engineering Examiners, T. Keith 
Legare, Secretary, P.O. Drawer 
1404, Columbia, South Carolina. 

South Dakota State Board of En- 
gineering and Architectural Exam- 
iners, E. D. Dake, Secretary, School 
of Mines and Technology, Rapid 
City, South Dakota. 

Tennessee State Board of Archi- 
tectural and Engineering Examin- 
ers, Donald W. Southgate, Secre- 
tary, 621 Nashville Trust Build- 
ing, Nashville 3, Tennessee. 

Texas State Board of Registra- 
tion for Professional Engineers, Carl 
L. Svensen, Secretary, 910 Tribune 
Building, Austin, Texas. 

Utah State Board of Engineering 
Examiners, Mrs. Rena B, Loomis, 
Secretary, 324 State Capitol Build- 
ing, Salt Lake City 1, Utah 

Vermont State Board of Registra- 
tion for Professional Engineers, 


Walter D. Emerson, Secretary, Nor- 
wich University, Northfield, Ver- 
mont. 

Virginia State Board for the Ex- 
amination of Architects, Profes- 
sional Engineers and Land Survey- 
ors, Mrs. L. R. Massie, Secretary, 
4030 Fort Avenue, Lynchburg, Vir- 
ginia. 

Washington State Board of Re- 
gistration for Professional Engi- 
neers and Land Surveyors, Edw. C. 
Dohm, Secretary, Department of 
Licenses, Transportation Building, 
Olympia, Washington. 

West Virginia State Registration 
Board for Professional Engineers, 
Junius T. Moore, Secretary, 215 


Morrison Building, Charleston, 
West Virginia. 
Wisconsin State Registration 


Board of Architects and Profession- 
al Enginers, Mrs. Josephine V. 
Hughes, Acting Secretary, State 
Capitol, Madison 2, Wisconsin, 

Wyoming State Board of Exam- 
ining Engineers, Miss Wilma Hage- 
man, Assistant Secretary, 201 State 
Capitol Building, Cheyenne, Wyo- 
ming. 


Piping Analog 
(Continued from page 7) 

but is not completely shown in Fig. 

4. 

Accuracy of an Analysis 


The most serious doubt of the 
validity of an analysis of a pipeline 
network conducted by any method 
results from uncertainty regarding 
the condition of the internal surface 
of the pipes. It is not practical to 
determine accurately the effect of 
internal roughness upon the head- 
loss coefficient for each individual 
pipeline. Preliminary studies show 
that if the average value of the ratio 
of assumed values of pipeline co- 
efficients to their correct values is 
unity, a certain small predictable 
value of probable error applies to 
all readings of head loss in a net- 
work, no matter how many pipe- 
lines are in. series between the 
points of measurement. If the aver- 
age value of this ratio is not unity, 
there is a nearly proportional error 
in indicated head loss. To obtain 
most reliable results, a few signfi- 

(Concluded on page 38) 


4-|27| 


NORTON 
Printing Co. 


317 E. State St. 


OUR NEW TELEPHONE NUMBER 


Pioneers of the Deep Groove Ball 
Bearing—Spherical Roller Bearing 
Self-Aligning Ball Bearing. 


wry CONTR 
PREFERRED 
py Att ES | 
The closet the tolerance: the better 
the performance That's a0 axiom 
the puilding and maintenance of 
any piece of equipment» regardless 
of its capacity OF rate of speed: 
firmly pelieves it, 
constantly to maintain thanks 
to ceaseless vigilance and the most 
rigid control of all production 
operations» invariably achieves it. 
gor INDUSTRIES, INC. PHILA: 32. 
—> 
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Blind man’s buff is an expensive game 
to play with alloy steels. It is safer to 
go directly to the steel that will give the 
best performance at the lowest cost per 
finished part. 

Molybdenum steels have shown time and 
again that they will provide consistently 
good properties at surprisingly low cost. 
Even their impact strength is consistent 
because they are not temper brittle. 

Send for our comprehensive 400-page 
book, free; “MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 
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world’s finest drawing pencil 


with Genuine IMPORTED 


CASTELL lead now! 


| Why wait until you graduate? 
Start using the Drawing Pencil 
of the Masters today—smooth, 
free-flowing, grit-free CASTELL, 
accurately graded in 18 un- 
varying tones of black,7Bto9H, 


YOU CAN AFFORD CASTELL— 
because it outlasts other pen- 
cils, hence is more economical. 
In addition, you get the per- 
sonal satisfaction of superior 
craftsmanship that only 
CASTELL gives. Unlike ordi- 
nary pencils, CASTELL sharp- 
ens to a needlepoint without 
breaking. 


Ask for CASTELL at your book 
store. Don't allow yourself to 
be talked into using a substi- 
tute. CASTELL is a life-time 
habit for up-and-coming Engi- 
neers. 


| FABER Casrece 


PENCIL COMPANY INC an 


Piping Analog 
(Continued from page 36) 


cant readings of head loss found 
from the analyzer may be checked 
against field measurements taken 
under known load conditions. The 
analyzer may then be adjusted to 
reflect the field conditions, either 
by replacing all Fluistors by others 
having coefficients multiplied by 
the desired correction factor, or by 
changing the assumed distribution 
of loads. In the Cornell study, a 
simple shift of load currents result- 
ed in an accurate representation of 
normal operating conditions. 

The analyzer itself is subject to a 


in progress to determine with great- 
er certainty this effect. 
Conclusion 
The electric pipeline-network an- 
alyzer provides a convenient method 
of solving the otherwise difficult 
problems of fluid flow in pipeline 
networks. It has been adequately 
tested in studies of water-distribu- 
tion systems. The errors inherent in 
its operation are very small and are 
conservative. The analyzer is par- 
ticularly well suited to studies in 
which comparisons are made among 
various methods of constructing or 
operating pipeline networks. It may 
be used also for studies of flow of 
low-pressure gas in pipeline net- 
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Diagram of results of a portion of analysis of Cornell campus water-distribution system. 
Contour lines indicate head losses in feet, before correction for altitude. Width of each 
pipeline is proportional to flow rate found from analyzer. 


few small errors, the total effect of 
which can be evaluated readily. The 
overall error in head-loss indication 
caused by the analyzer has varied 
between 0.5 and 2.8 per cent in the 
first ten detailed analyses conducted 
up to the time of preparing this 
article. Two of these analyses ap- 
plied to the Cornell campus, the re- 
mainder to the distribution system 
of the City of Winnipeg, Manitoba, 
Canada. The overall headloss error 
has always produced an excess head- 
loss indication, on the assumption 
that correct values were assigned 
to all pipeline head-loss coefficients. 
Actually, considerable randomness 
probably exists in the values assign- 
ed to these coefficients. Further stu- 
dies, aided by the analyzer, are now 


works, and through a modified an- 
alogy may be employed in network 
problems involving compressible 
fluids at velocities usually encoun- 
tered. With a slight modification in 
procedure, the nonlinear resistors 
may be employed in the analyzer to 
represent Darcy’s law, instead of 
the empirical Williams and Hazen 
formula mentioned in this article. 
More complete details of the analy- 
zer and of the direct electrical-an- 
alogy method of analysis will be 
given in a forthcoming issue of the 
Journal of the American Water 
Works Association. 

(The electrical analogy to pipe- 
line systems described above will 
be on display on Engineer’s Day, 
April 29, (see page 14) in the School 
of Electrical Engineering.) 
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External Gaging shown. Equipment also 
available for internal gaging. 


NEW! 


MEASURING EQUIPMENT 


The new Brown & Sharpe 
Electronic Measuring 
Equipment enables accu- 
rate gaging to .00001” as 
fast as test-pieces can be 
handled. It features a sep- 
arate amplifier unit which 
isolates heat-producing ele- 
ments and prevents temper- 
ature drift in gaging units. 


Another unique feature is 
the true linear response of 
gaging units which permits 
accurate setting for entire 
scale with only one gage 
block or master. 

Write for illustrated 
Bulletin. Brown & Sharpe 
Mfg. Co., Providence 1, 
R.1L, U.S. A. 


BROWN & SHARPE | 
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PROBLEM—You are designing an electric clock for auto- 
mobiles. The clock itself is completed. To set the clock, 
the spindle which turns the hands must be pushed in against 
@ spring pressure and then turned—and, of course, when 
the clock is installed, this spindle is back under the dash- 
board. You want to provide a means for pushing and 
turning the spindle from a point that is easy to get at. 
How would you do it? 


THE SIMPLE ANSWER—Use an S.S.White flexible shaft 
The illustrations show how one manufacturer does it. Re- 
gardless of where the clock is mounted, the flexible shaft, 
available in any length, makes it possible to put the hand- 
set knob in the most convenient spots. 


This is just one of hur- 
dreds of power drive 
and remote control 
problems to which S.S. 
White flexible shafts 
are the simple answer. 
That's why every engi- 
neer should be familiar 
with the range and 
scope of these “Metal 
Muscles"’* for mechani- 
cal bodies. 


“Trademark Reg. U. $. Pat. Of. 
and 


WRITE FOR BULLETIN 4501 


It gives essential facts and engineer- 
ing data about flexible shafts and 
their application. A copy is yours 
free for the asking. Write today. 


SS.WHITE 


OEPT.C, 10 EAST ST.. MEW TORK 16, ¥. om 
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A.Proving 
have been studying i 
cables in an outdoor aoc j 
proving ground. Cables ¥ 
are puried in various 
soils, pulled in conduit, 
subjected 
ure, voltage and = Lee, 
cate actual operation. Facts 
gained here are recorded, eval- ki 3s 
vated, and aaded to oxonite's 72 
BLE IS YOUR BEST POLICY 
Vol. 15 ed wires and cables 


Book Reviews 
(Continued from page 20) 


light and one mention that atoms 
are about an Angstrom or so in 
radius — these are a little frighten- 
ing. There are going to be a lot of 
people who know all about the Levi- 
Cevita pseudo-tensor but who do 
not know how to explain the atten- 
uation in a copper wave guide, if 
this method of treatment gains 
wider attention. As a badly-needed 
addition to the literature, Professor 
Bergmann’s book is fine. But it is 
not all of classical theoretical phys- 
ics by a long shot, nor even of its 
conceptual basis, Approximations 
are important, and atoms are real. 
The theoretical physicist is a phil- 
osopher in workingman’s clothes all 
right, but he ought to get to work, 
too. The costume is becoming, but 
it is not enough. 
P. Morrison 
Professor of 
Physics 
THE MECHANICS OF ENGIN- 
EERING SOILS. By P. Leonard 
Capper and W. Fisher Casste. Mc- 
Graw-Hill Book Co, Inc. 1949. 


$4.00 
The author’s preface to this re- 
cent McGraw-Hill publication 


states that the literature on the 
science bearing the somewhat inap- 
propriate name of “Soil Mechanics” 
consists of numerous technical pa- 
pers and several books which have 
appeared during the last fifteen to 
twenty years in the journals of sev- 
eral countries. The objective in pre- 
paring this new text has been to 
gather together the known facts 
and theories of soil mechanics in 
comprehensive form for the benefit 
of those who, like many practicing 
engineers, have all too little time for 
study and experiment in this rela- 
tively new field. 

A review of the table of contents 
of this new book indicates that a 
very broad coverage of subject has 
been undertaken and that this in- 
cludes a fair amount of relatively 
new material such as the application 
of air surveys to soil problems, elec- 
tro-osmotic drainage, soil stabiliza- 
tion with resins and so forth. The 
latest information on standard sec- 
tions of the subject such as earth 
pressure, slope stability, settlement 
problems and soil shearing strength 
and compressibility is also well pre- 
sented. In regard to composing dif- 
ferences between various schools of 
thought on such matters as the rela- 


tive merits of the direct and triaxial 
shear test, the authors have not ven- 
tured very far. Here, the reader is 
still obliged to fend for himself. Pos- 
sibly this is unavoidable or even de- 
sirable in the present state of know- 
ledge in soils engineering. 

The text appears to be well suit- 
ed to the needs of any student or 
practising engineer who is admitted- 
ly deficient in grounding and who 
wishes to acquire as rapidly as pos- 
sible a general familiarity with and 
working knowledge of existing in- 
formation in this subject. 

It should be generally recognized, 
however, that the task which 
Messrs. Capper and Cassie have 
undertaken is one which is no sooner 
completed than it must be started 
anew. 

Thus the task of textbook writ- 
ing, like the search for the pot of 
gold at the end of the rainbow, 
must continue indefinitely even 
though each text when produced 
may merit praise from all the critics. 
In engineering there is today no 
field in which this is more evident 
than in the study of soils. 

B. K. Hough 
Associate Professor of 
Engineering 


Modern power 


There was something mighty 
impressive about those old- 
time woodshed sessions with 
Dad's leather razor strop. Dad 
had a very effective way of put- 
ting power to work via leather. 

Here's the modern way to 
transmit power by leather in 
industry. The tension-eontrol 
motor base puts the inherent 
power -carrying advantage of 
leather to work in compact 
space. The base plus the “‘sin- 
gle-pull” leather belt make a 
drive package that is “right” 


industry. 


for many vital spots in today’s % 


applications call for leather, too 


ER B 


Headquarters for Authentic Power Transmission Data 
a : 41 PARK ROW, NEW YORK 7, NEW YORK 
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Crankshafts stay rigid 
foods stay frigid 


Designers of a compressor for refrigeration plants 
were looking for a way to insure smooth, depend- 
able crankshaft operation. They couldn’t risk the 
chance of breakdowns—and the food spoilage that 
might result. 

They stopped anette trouble at the design stage 
—by mounting the crankshafts on Timken® tapered 
roller bearings. Timken bearings take the heavy 
radial, thrust and combination loads, prevent shaft 
wobble, insure trouble-free service with minimum 
maintenance. 


Q: Short on space? 


A: TIMKEN’ bearings! = 


Because Timken bearings have a tapered design, 
they carry loads from all directions. No separate “G 
thrust devices needed. Also, Timken bearings have 
line contact between rolls and races. This gives 


them greater load capacity, permits use of smaller 
bearings. The space-saving feature is another reason Tl 
why 9 out of 10 bearing applications can be handled 


more efficiently by Timken bearings. Z oR 


Want to learn more 
about bearings? 


Some of the important engineering problems 
you'll face after graduation will involve bearing 
applications. If you’d like to learn more about this 


TRAOE-MARK REG. & PA 


TAPERED ROLLER BEARINGS phase of engineering, we'll be glad to help. For 


additional information about Timken bearings and 
how engineers use them, write today to The Timken 
Roller Bearing Company, Canton 6, Ohio. And 
don’t forget to clip this page for future reference. 


NOT JUST A BALL © NOT JUST A ROLLER C> THE TIMKEN TAPERED ROLLER o> 
BEARING TAKES RADIAL @ AND THRUST -@- LOADS OR ANY COMBINATION 


Vol. 15, No. 7 


YOUR BEARING NOTEBOOK 
exer. . 
| 
N 4 
\ 
il 
a 


MACWHYTE WIRE ROPE 


MANUFACTURED BY MACWHYTE COMPANY 
KENOSHA, WISCONSIN 


New York — Pittsburgh — Chicago — Minneapolis — 
Fort Worth — Portland — Seattle — San Francisco -- 
Los Angeles — Distributors throughout the U.S.A. and 
other countries. 


Manufacturers of Macwhyte PREformed and 
non-Preformed Internally Lubricated Wire Ropes 
... Monarch Whyte Strand .. . Elevator Rope... 
Stainless Steel Wire Rope . . . Monel Metal Wire 
Rope . . . Galvanized Wire Rope . . . Spring-Lay 
Wire Rope . . . Braided Wire Rope Slings . . . 
“Hi-Fatigue” Aircraft Cables . . . “Safe-Lock 
Cable Terminals, Assemblies, and Tie Rods. 


Jessel S. Whyte, M.E. ’13, President 

R. B. Whyte, M.E. ’13, Vice-President 

George C. Wilder, B.A. ’38, Ass’t. to G.M. 
John F. Bennett, C.E. ’27, Sales Dept. 
Norman Dawson, Jr., B.M.E. ’46, Ass’t. Pl. Eng. 


BETTER MEASURE 


WITH [UF KIN 


THE [UF KIN “RANGER” 
CHROME-CLAD 
STEEL TAPE! 


Engineers, on all 
types of jobs, show 
a big preference for ARE DUR / 
the Lufkin“ Ranger” 
with the exclusive Chrome-Clad 
finish that enables them to “See 
Right—Be Right” under any kind 
of light condition. It’s the finish 
that won't chip, crack, peel, or cor- 
rode! Permanent, easy-to-read black 
markings stand out sharp against the chrome white back- 
ground. The “Ranger” tape is 4-in. wide, sturdy, flexible, with 
“Instantaneous Readings”. . . is enclosed in a genuine leather 
case. Learn why the Lufkin “Ranger” is engineered to give 
you better measuring. See them at your nearest Lufkin dealer. 


THE LUFKIN RULE CO. 
SAGINAW, MICHIGAN + NEW YORK CITY + BARRIE, ONTARIO 


Anyone for Tennis? 


TENNIS RACKETS & FRAMES 


from Wilson, Slazenger, 
Wright & Ditson and Bancroft 


TENNIS BALLS 
from Wilson, Pennsylvania, 
Dunlop and .Wright & Ditson 


TENNIS SHOES 
from Converse, Goodrich 
and U. S. Rubber. 


TENNIS SHORTS & SHIRTS 
from Jantzen, Champion and Reis. 


EXPERT RACKET STRINGING WITH GUT OR 
NYLON TO YOUR SPECIFICATIONS. QUICK SER- 
VICE AND REASONABLE PRICES. 


THE CORNELL CO-OP 


Barnes Hall On The Campus 
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Cross-Word Puzzle Answer 
(Continued from page 26) 


ACROSS: DOWN: 

1 Farad 1 Flux 

4 AC 3 Joules 

6L 5 Choke 

6 Lux 

ECO 

9 CO 8 Erg 

10 O 9 CQ 

11 UV 12 Telephone 

12 Torque 13 EI (E over I) 
14+ FE 14 Foam 

15 Volt 17Q 

16 EE 19 ER (E over R) 
17 Q 20 Mho 

18 AE 26 ER (E over R) 
21 Ampere 27 Node 

22 Ohm 28 Yoke 

23 DC 29 Meg 

25 O Henry 30 Ape 

29 Man 32 Arc 


31 Ro 
33 Neper 
34 Ge 

35 Ledere 
EG 
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Today’s News —Today! 


THE AMAZING SPEED and accuracy with which news comes 
to us are genuine tributes to the great newspapers, and the 
news services, to radio and television—and the people who 
staff them. 

It’s a story of communications. Radio flashes words—by 
voice or teletype—across continents and seas with lightning 
speed. Pictures move as fast. And today television and pho- 
tography are used in a method to transmit instantaneously 
and reproduce full pages of printed, written, or illustrated 
matter in the original form! 

Electronics is the basis of such speed. Special metals are 
required for the tube electrodes. Plastic insulations keep 


high frequency current in right circuits. Carbon’s unique 


ELeCTROMET Allovs and Metals + HAYNES STELLITE Alloys + SYNTHETIC ORGANIC CHEMICALS 
BAKELITE, KRENE, and VINYLITE Plastics +*« NATIONAL Carbons 
PRESTONE and TREK Anti-Freezes + LINDE Oxygen 
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Trade-marked Products of Divisions and Units include 


electrical and mechanical value is used to control power. 

In supplying these materials. and many needed chemi- 
cals. UCC has a hand in getting the news swiftly to you. The 
people of Union Carbide also produce hundreds of other 
hasic materials for the use of science and industry. 


FREE: Jf vou would like to know more about 
many of the things vou use every day, send for 
the illustrated booklet “Products and Processes.” 
It tells how science and industry use LCC's 
fllovs. Chemicals, Carbons, Gases, and llasties. 
rite for free Booklet B, 


Unrton CARBIDE 


AND CARBON CORPORATION 


30 stReED NEW YORK 17, N. ¥. 


+  Evereapy Flashlights and Batteries ACHESON Electrodes 
Acetylene PYROFAX Gas 


‘Ge 


Dear Mom, Dad, and anyone else 
who kicks a tin can with a brick in- 
side of it on April 1: 

Just can’t seem to keep away 
from the Engineering College, 
though they told me there were 
men in the Arts College too. 

There I was taking a sun bath on 
the quadrangle, and minding my 
own business (selling olive oil 
wholesale), not even offering pea- 
nuts to the squirrels and engineers 
who were scampering around, when 
something, presumably human, 
came by whistling the second chor- 
us of “Archie and Mehitable.” Now, 
I knew who Arch. E, was, but who’s 
this Mehitable who’s beating my 
time? 

A committee of engineers waited 
on me, and I do mean waited, ‘cause 
it takes some time to transfer my 
chewing gum to the other side of my 
partial plate. No, mother, partial 
plates are not the same as G.E. hot- 
plates. They’re hot only when you 
eat chili or talk like an engineer. 

The committee wanted me to be 
queen of Engineers’ Day. Seems 
they’re going to swing an effigy from 
the ivy of Franklin Hall, and they 
couldn’t think of anyone the en- 
gineers wanted to crown more than 
me. So if you see the limp remains 
dangling in the breeze during En- 
gineers’ Day, you'll know it’s me, 
the Queen of Swing. Theme song of 
the day has been suggested to be in- 
troduced after the great event. 
“Every little breeze seems to whis- 
per I sneeze.” 

Love and kisses, 
Able Mabel 
* * * 

Did you hear about the moron 
who transferred from Cornell to 
Pennsylvania and raised the I.Q. 
of both colleges ? 

* * * 

Little Johnny came home from 
the neighborhood football game 
with his trousers torn in a rather 
conspicuous place. 

“Johnny,” his mother said, “Go 
upstairs and sew up that hole in 
your pants.” 


ag 


Feeling later that she was a little 
severe on her son for he was not 
used to the art of sewing, she went 
up to his room to see how he was 
doing. On arriving upstairs in his 
room she found the torn pants on 
the bed but Johnny was not in 
sight. She searched all over but 
could not find him. Finally she 
heard a noise down in the base- 
ment and realized that he must be 
down there playing. Going to the 
foot of the stairs she yelled, “John- 
ny, are you running around down 
there without your pants on?” 
“No,” said the voice from the 


basement, “just reading the gas 
meter.” 


* * * 


CHEMICAL ANALYSIS 

Element—Woman 

Occurrence — Found wherever 
man exists, Seldom in a free state: 
with few exceptions in the combin- 
ed state. 

Physical Properties — All colors, 
shapes, sizes, and ages. Usually in 
disguised condition. Face covered 
with a thin film of composite mater- 
ial. Boohoos at nothing and may 
freeze at any moment; however, 
melts when properly treated. Very 
bitter if not well used. 

Chemical Properties— Very ac- 
tive and usually highly unstable. 
Possesses a great affinity for gold, 
silver, platinum, precious stones, 
or anything of value. Violent reac- 
tion when left alone. Undissolved 
by liquids, but activity greatly 
stimulated when treated with spirits 
solution. Sometimes yields to pres- 
sure. Fresh variety has great mag- 
netic attraction. 

Caution—Highly explosive when 
in inexperienced hands. 


* * * 


“Ah wins.” 

“What you got?” 

“Three aces.” 

“No you don’t. Ah wins.” 
“What you got?” 

“Two eights an’ a razor.” 

“You sho do. How cum you is so 


lucky?” 


Griswold: “I hear the man was 
shot by his wife at close range.” 
Weltmer: “Gee, there must have 
been powder marks on him.” 
Griswold: “That’s why she shot 
him.” 


* * * 


“A” had a watch worth $25.00, 
which he pawned for $15.00. Then 
he sold the pawn ticket to “B” for 
$15.00. Thus “A” got $30.00 for 
a $25.00 watch, the pawn broker 
had a $25.00 watch for $15.00; 
and “B” paid only $15.00 for a 
ticket for a $25.00 watch. Who lost 
money? 


* * * 


An Administrative Engineer is a 
man who knows less about your 
business than you do and gets paid 
more for telling you how to do it 
than you could possibly make if 
you ran it the right way instead of 
the way he told you to. 


* * 


Definition: Research — a blind 
man in a dark room hunting for 
a black cat that isn’t there. 


* * * 


A pilot was flying a plane con- 
taining two atom bombs when both 
his motors went dead. He made for 
the nearest airport, and radioed, 
“This is Smith at 20,000, two atom 
bombs aboard, both motors dead, 
what instructions?” No response. 
At 10,000 feet he radioed the same 
message again. No response. At 
2,000 feet he blasted out again. 
This time he got a_ response. 
“Smith, this is O’Brien. Repeat af- 
ter me... ‘Our Father which art 
in Heaven...’.” 


* 


“You advertised in our paper for 
a night watchman. Did you get any 
results?” 

Shop keeper: “I most certainly 
did. The advertisement appeared 
yesterday morning, and I was bur- 
glarized last night.” 
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IT HELPS IMPROVE PRODUCTS—High speed movies provide a 
record of motion far too fast to see. With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and 
analyze rapid movement—spot faulty action and points of exe 
cessive wear—see ways to make a better product. 


_ IT ANALYZES CHEMICALS IN A FLASH—Spectrography with 
Kodak Spectrum Analysis Film and Plates quickly determines 
the composition of almost all materials. It provides a means to 
make frequent production-line analyses, It can maintain a 
check on specifications and speed up output. 


Kodak 


TRADE-MARK 


IT COPIES DATA IN SECONDS—Engineering drawings, shop orders, 
specifications, records, and letters of all kinds can be copied fast, and 
with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, and 
Film saves time, protects originals from wear and tear—even permits , 


producing clean, legible copies from faded or worn material. - 


ERE YOU SEE a few examples of how the speed of photo 
H raphy serves industry. In addition, its accuracy is us 
in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. 

These and the other unique qualities of photography are — 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N. Y. 


FUNCTIONAL PHOTOGRAPHY 


—serves industrial, commercial, scientific progress 


IT RECORDS THE FLICK OF INSTRUMENTS—The swift swing of 
galvanometer mirror or cathode-ray tube beam is not too fast for phot 
raphy. Readings of these instruments are quickly recorded on 
Linagraph Films and Papers so that they can be studied and full ad 
tage taken of the facts that they reveal, 


. 
4 
| 
og. 
lake 


SERVE THE PAINT INDUSTRY 


If you've ever used paint, chances are 
you've already had experience with G-E 
Glyptal alkyd resins. Because Glyptal— 
a development of General Electric 
chemists—is incorporated in the for- 
mulas of hundreds of different paints, 
lacquers, enamels, and industrial fin- 
ishes of almost every type. 


These versatile synthetics, blended 


In exterior or interior paints, enamels, primers, 
and sealers, 2509 Glyptal formulations are ideal. 


from phthalic anhydride, glycerine, and 
linseed, soya, or castor oil, serve the 
paint industry like so many faithful 
genii. General Electric has developed a 
Glyptal for almost every paint function 
—for adhesion, heat-resistance, arc-resist- 
ance, and humidity; for acid-, alkali-, 
and oil-resistance. These moderate-cost 


resins have excellent durability. 


Master Mixers 


These qualities have demonstrated 
Glyptal’s value in coatings, both preserv- 
ative and decorative, for metals, woods, 


paper, textiles, and in adhesives, print- 


PLASTICS COMPOUNDS ° SILICONES ° 
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YOU CAN PUT YOUR CONFIDENCE IN 


GENERAL ELECTRIC 


ing inks, rubber com- 


HOW G-E GLYPTAL”ALKYD RESINS sna toor cones 


ings. The resins are 
recommended as specific 
vehicles for architec- 
tural, automotive, and 
industrial finishes; water-thinned paints; 
nitrocellulose lacquers; urea-lormalde- 
hyde enamels; aluminum paint; bulletin 
colors; marine paints, and in numerous 
other applications. 

Glyptal alkyd resins are supplied in 
a variety of solvents so that they can be 
easily applied by spraying, dipping, 
brushing, flowing, or roller coating. 


For automobile and aircraft formulations, use 
2477 Glyptal. 


They are compatible with a variety of 
pigments, and disperse and suspend 
them very well. Many are miscible with 


each other and with some varnishes and 


...@ great name in research with a big future in CHEMISTRY 


oils, making possible the formulation of 
numcrous intermediate products. 


One from Many 


Glyptal alkyd resins are only one of the 
numerous offspring of General Electric 
research. Like G-E silicones, permanent 


magnets, and plastics—compounds as 


In paints for toys—or farm machinery—2592 
Glyptal is suitable. 


well as molded products—they are being 
used more and more extensively every 
month, Expanding production facilities, 
with new plants in Anakeim, California 
and Waterford, New York, are helping 
to meet the paint industry's growing 
needs for Glyptal. For more information 
on these products, write to Chemical 
Department, General Electric Company, 
Pittsheld, Massachusetts. 


J. R. PATTERSON 


ther development.” 


A message to students of chemistry from 


Chemicals Division, G-E Chemical Department 


“The increasing awareness of the role of science in the 
future of every one of us will continue to stimulate oppor- 
tunities for young chemists. Here at General Electric, re 
search in synthetic resins is just one of the Chemical 
Department's activities that hold great promise for fur 


INSULATING MATERIALS * GLYPTAL ALKYD RESINS 


* PLASTICS LAMINATING AND MOLDING 
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